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TA8LE 1 

TCE !N DRY TILL 
L1NEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

LOCATION 
x 

(It) 

y 

(It) 

Average 

Cone 

(ug/kg) 

Porosity 

(vvNs) 

Density 

(Ib/ef) 

Phase 
Depth 

(It) 

Mass TCEI 
Area 

Ob/sf) 

POINT DATA: 

Cone1 Z1 Conc2 Z2 Avg2 Avg 

DW-1t 15.74 16.53 105000 0.3 -~-
140 

9 1.32E-01 0 1 210000 9 840000 105000 
8-25 8.4 29 11.05 0.3 9 1.39E-05 5.1 1 1'7 9 88.4 11.05 

8-26 -7 34 0 0.3 140 9 O.OOE+OO 0 9 0 
8:28 -34 127 0 0.3 140 9 O.OOE+oo 0 9 0 

8-37 112 110 27 0.3 140 4 1.51E-05 0 1 54 3 54 27 
8-38 113 117 600 0.3 140 4 3.36E-04 1200 1 0 3 1200 600 

8-30 118 128 0 0.3 140 4 O.OOE+OO 0 3 0 

8-36 122 115 0 0.3 140 4 O.OOE+OO 0 3 0 

8-31 123 124 0 0.3 140 4 b.ooE+OO 0 3 0 
8-46 128 HjO 0 0.3 140 8 O.OOE+OO 0 8 0 

8-29 129 130 26 0.3 140 9 3.28E-05 26 9 26 
8-35 130 115 0 0.3 140 4 O.OOE+OO 0 3 0 
8-32 131 122 0 0.3 140 4 O.OOE+OO 0 3 0 
8-34 135 110 0 0.3 140 4 O.OOE+OO 0 3 0 
8-33 135 120 0 0.3 140 4 O.OOE+OO 0 3 0 0 
8-40 145 125 6.5 0.3 140 4 3.64E-06 13 1 0 3 13 6.5 
8-41 150 125 19 0.3 140 4 1.06E-05 38 1 0 3 38 19 
8-43 150 105 0 0.3 140 4 O.OOE+OO 

.. 

0 3 0 
8-42 155 115 47.5 0.3 140 4 2.66E-05 95 1 0 3 95 47.5 
8-44 180 74 0 0.3 140 8 O.OOE+OO 0 8 0 
8-45 190 74 0 0.3 140 8 O.OOE+OO 0 8 0 

MW-25t "110 97 0 0.3 140 7 O.OOE+OO 0 7 0 

8"39 -140 126 860 0.3 140 9 1.08E-03 860 9 860 
MW-24t -210 133 0 0.3 140 8 O.oOE+OO 0 8 0 
DW-2T 

OW-3T 

30 

30 

50 
65 

0 

0 

0.3 

0.3 

140 

140 

7 
9 

O.OOE+oO 

O.OOE+OO 

0 

0 
1 

1 

0 

0 
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TABLE 1 (CONTINUED) 

TCE IN DRY TILL " 

LlNEMASTER SWITCH CORPORATION Ii 
WOODSTOCK, CONNECTICUT 

LOCATION 
X Y Porosit Mass TCEI POINT DATA: 

Conc1 Z1 Conc2 Z2 

OW-4t 53 40 0 0.3 140 7 O.ooE+OO 0 2 0 
6W-H 25 32 7.3 0.3 140 7 7.15E-06 7.3 7.3 

DW-4t 70 27 200 0.3 140 6 1.681:-04 200 200 

OW-7t 90 30 0 0.3 140 6 O.OOE+OO 0 0 

OW-5t 55 25 0 0.3 140 7 O.OOE+Oo 0 0 

DW-3t 40 23 155 0.3 140 6 1.30E-04 155 3 155 

OW-6t 60 10 0 0.3 140 6 O.OOE+oo 0 5 0 

OW-2t 30 6 36 0.3 140 6 3.02E-05 36 36 
RO-1A 465 110 0 0.05 165 0 O.OoE+oo 0 

RO-1B 465 150 0 0.05 165 0 0.001:+00 0 

RO-1C 505 130 0 0.05 165 0 O.ooE+OO 0 

RO-1D 565 45 0 0.05 165 0 O.OOE+OO 0 

0 620 -130 0 0.05 165 0 O.OOE+OO 0 

RO-1F 650 -335 0 0.05 165 0 O.OOE+OO 0 

RO-1G 640 -390 0 0.05 165 0 O.OOE+OO 0 
RO-1H 595 -340 0 0.05 165 0 O.OOE+OO 6 
RO-11 575 :240 0 0.05 165 0 O.OOE+OO 0 

RO-1J 535 -10 0 0.05 165 0 O.OOE+oo 0 
RO-2A -35 :225 0 0.05 165 0 O.OOE+OO 0 
RO-2B 5 -290 0 0.05 165 0 O:OOE+OO 0 

RO-2C 10 -360 0 0.05 165 0 O.OOE+oO 0 
RO-2D -10 -425 0 0.05 165 0 O.OOE+OO 0 
RO-2E -35 -380 0 0.05 165 0 O.OOE+OO 0 
RO-2F -40 ~265 0 0.05 165 0 O.OOE+OO 0 
RO-3A -100 "250 0 0.05 165 0 O.OOE+OO 0 

RO-38 
RO-3C. 

~70 
-75 

-310 
-365 

0 
0 

0.05 
0.05 

165 
165 

0 
0 

O.OOE+OO 
O.OOE+OO 

0 
0 
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TABLE 1 (CONTINUED) 

TCE IN DRY TILL 
LlNEMASTER SWITCH CORPORATION 

WOODSTOCK. CONNECTIGUT 

POINT DATA: 

Z2 

o 
ci 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

'paUlIn flulaq 

quaUln::>op aq:jJo '''lITenO aq:j 

0:) anp Sl:n a::>poN SIT.{:) U1?~:) 
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LOCATION 

RO-3D 

RO-4A 

RO-48 

RO-4C 
RO-4D 
RO-4E 
RO-4F 
RO-SA 
RO-58 

RO-5C 
AO-5D 
RO-SE 

RO-SF 

-90 -315 0 

40 -665 0 

25 -710 0 

"30 -785 0 
0-70 -790 

-65 -740 0 
-10 -675 0 

-400 -620 0 
-350 -685 0 

-435 -855 0 
-480 -800 0 
-540 -870 0 

-515 -725 0 
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0.05 165 

0.05 165 

0.05 165 

0.05 165 
0.05 165 
0.05 165 
0.05 165 
0.05 165 
0.05 165 

0.05 165 
0.05 165 
0.05 165 

0.05 165 

0 

0 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 

0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Conc1 Conc2Z1 
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TASLE 2 
TCE IN SATURATED TILL 

LlNEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

LOCATION 
x 

(tt) 

y 

(tt) 

Average 
Cone 
(ug/I) 

Porosity 

Cl/vNs) 

Density 

(lb/et) 

Phase 
Depth 

(ft) 

Mass TCEI 
Area 
(Ib/st) 

DW-1t 9· 12 160000 0.3 140 29 0.086304 
MW-1Ot 22 5 400000 . 0.3 140 28 0.20832 
MW-4t 1.40 58 27000 0~3 140 39 0.0195858 
MW-1t 1.65 570 3.5 0.3 140 58 3.7758E-06 
MW-6t 605 265 690 0.3 140 18 0.000231012 
MW-111 550 630 28 0.3 140 20 1.0416E-05 
MW-18t 1080 485 0 0.3 140 25 0 
MW-12t 1315 130 0 0.3 140 13 0 
MW~17td 140 . -120 16.0 0.3 140 28 8.3328E-06 
MW-17ts 155 -125 4.7 0.3 140 37 3.23454E-06 
MW-8t 930 -840 7.9 0.3 140 ?c, 2.9388E-07 
MW-3t -435 -375 0 0.3 140 8 0 

MW-16t -95 115 49000 0.3 140 37 0.0337218 
MW-23t -140 130 43000 0.3 140 38· 0.0303924 
MW-24t -205 130 4.2 0.3 140 31 2.42172E~05 

MW-2t -305 160 2.8 0.3 140 35 1.8228E"06 
MW-EPA-A -170 175 32000 0.3 140 52 0.0309504 
MW-EPA-A -145 175 750 0.3 140 38 0.0005301 

MW-25t -100 90 11 0.3 140 32 6.5472E-06 
MW-15t -170 480 74 0.3 140 80 0.000.110112 
MW-27t -140 685 0 0~3 140 81 0 
MW-26t 5 40 540000 0.3 140 21 0.210924 
RO-1A 465 110 ' 0 0.05 1.45 0 0 
RO-1S 465 150 0 0.05 145 0 0 
RO-1C 505 . 130 0 0.05 145 0 0 
RO-1D 565 45 . 0 0.05 145 0 0 
RO-1E 620 -130 0 0.05 145 0 0 
RO-1F 650 -335 0 0.05 145 0 0 
RO-1G 640 -390 0 0.05 145 . 0 0 
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TABLE 2 (CONTINUED) 
TCE IN SATURATED TILL 

L1NEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

y PhaseDensityx Average Porosity Mass TCEI 

LOCATION 
 DepthCone Area »or(ft)(ft) (ft) (ug/I) (vvNs) (Ib/of) Ob/sf) S:Z -m 

~s:
(fJ»595 -340 0.05 145 0 -l(fJRO-1H 0 0 
::O-l

575 -240 0.05 145 00 0RO-lI ::;m
_::0

0535 -10 0 0.05 145 <(fJRO-1J 0 
m~-35 -225 00 0.05 145 ::0RO-2A 0 
m-l 

-290 . 0RO~2B 0 0.05 1455 0 8~ 
::0-360 010 0 0.05 145RO-2C 0 o 

-10 -425 0 0.05 145 0RO-2D 0 

RO-2E 
 -35 -380 00 0.05 145 0 

RO-2F 
 0.05 145 0·40 ·265 0 

RO-3A 


o· 
-250 0 0.05 145 0 0·100 ..... 
-310 0 145 0·70 0.05 0RO·3B ~ --365RO-3C 0 0.05 145 0 0·75 2--) 
-315 145 0RO-3D 0 0.05 0 


RO-4A 

·90 
40 -665 0 0.05 145 0 0 = 
25 -710 0 0RO-4AB 0.05 145 0 = 

-30 -785RO-4C 0 0.05 145 0 0 

RO-4D 
 -70 -790 0 00.05 145 0 

RO-4E 
 -65 -740 0 0.05 145 0 0 

RO-4F 
 -10 -675 00 0.05 145 0 

RO-5A 
 -400 -620 0 145 00.05 0 

RO-58 
 -685 0 0.05 145 0 0 

RO-5C 


·350 
-435 -855 0 0.05 145 0 0 


RO-50 
 0;05-480 -890 0 145 0 0 

RO-5E 
 -540 -870 0 0 0 

RO-5F 


0.05 145 
-515 -725 0 0.05 145 0 0 


MW-28T 
 0.30 .-265 -95 0 140 28 0 

MW-29T 
 -355 335 0 0.30 140 29 0 

MW-30TS 
 O·-110 10 0.30 140 23 0 

MW-30TD 
 -110 15 0 0.30 140 31 0 

MW-10TS 
 20 10 220000 0.30 0.14322140 35 
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TAI3LE 3 

TCE IN SHALLOW BEDROCK 

lINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

LOCATION 

x 

(It) 

y 

(It) 

Average 

Cone 

(ug/I) 

Porosity 

01vNs) 

Density 

(lb/eIl 

Phase 

Dept 

(It) 

Mass TCE/ 

Area 
(Ib/sf) 

MW-1Osb 20 25 51000 0.05 140 15 2.37E-03 

MW-1sb 155 595 50 0.05 140 15 2.33E-06 

MW"11sb 550 615 41 0.05 140 15 1.91E-06 

MW-6sb 615 275 5400 0.05 140 15 2.51E-04 

MW-9sb 980 265 160 0.05 140 15 7.44E-06 

MW-18sb. 1080 495 0 0.05 140 15 O.OOE+OO 

MW-12sb 1320 110 0 0.05 140 15 O.OOE+OO 

MW-17sb 140 135 0 0.05 140 15 O.OOE+OO 

MW-5sb 65 -785 0 0.05 140 15 O.OOE+OO 

MW-7sb 780 -365 2.7 0.05 140 15 1.26E-07 

MW-8sb 940 -855 12 0.05 140 15 5.58E~7 

MW-14sb 1030 -480 0.6 0.05 140 15 2.79E-08 

MW-19sb 1030 -60 28 0.05 140 15 1.30E-06 

MW-20sb 1260 -745 0.6 0.05 140 15 2.79E-08 

MW-16sb -80 135 9.9 0.05 140 15 4.60E-07 

MW-EPA-Asb ~155 155 5.2 0.05 140 15 2.42E~07 

MW-15sb -155 485 0 0.05 140 15 O.OOE+OO 

MW-27sb -110 685 39 0.05 140 15 1.81E-OO 

MW-28sb -255 -100 6 0.05 140 15 O.OOE+OO 

MW-29sb -370 320 a 0.05 140 15 O.OOE+OO 
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TABLE 4 

TCE IN DEEP BEDROCK 

L1NEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

x Porosity Density Phase Ma•• TCEI 

LOCATION Depth 

h Cone1 

MW-ldb 155 580 344.4785 0.05 185 215 2.30E.oc 50 
MW-6db 550 255 2618.848 0.05 165 265 2.15E-03 5400 

MW-lldb sec 840 15'1.403 0.05 165 205 1.01E.oc 41 
MW-18db 1060 510 7.143182 0.05 165 156 3.50E-otI o 
MW-12db 1305 115 0 0.05 165 leg O.OOE+OO o 
MW-17db 125 -125 2003.359 0.05 165 338 2.18E-03 
MW-21db 125 -lI2O 1100 0.05 165 38i 1.1IOE-03 

380..esc 0 0.05 1115 280 6.00E+00 
MW-22db 280 -1070 0.78 0.05 165 310 7.30E'()7 3.2 
MW..edb 1110 ..eeo 11.183287 0.05 165 168 4.77E-otI 12 
MW-14db 1015 0.05 165 174 1.75E-otI 0.8 
GW-1Odb -65 110 377711.28 0.05 185 268 3.14E'{)2 33000 

. GW-12db -50 435 5500 0.05 165 18 3.07E.oc 
MW-I5db -180 505 222.00711 0.05 185 248 1.8IIE.oc o 
MW-27db -135 710 '17 0.05 165 199 1.05E.{)5 
GW-otIdb 105 -V3I) '1800 0.05 165 1.34E.()3 
MW-28db -250 -115 511.15625 0.05 165 , 457 8.38E.{)5 o 
MW-29db -370 330 28.84807 '0.05 185 329 2.112E.{)5 o 
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POINT DATA: 

ZI Cone Z2 Av 2 Conc3 Z3 Av 3 Conc4 

438 250 410 4200 550 385 10000 270 

469 2300 449 77000 2400 96350 3100 
444 81 418 1326 310 310 
423 8.4 381 176.4 8.4 321 11.1 

o o 
496 350 457 8825 1600 380 114575 5100 

o 
o o 

0.8 110 o 344 o 
401 13 388 182.5 8.• 331 552.9 11.11 

'1 387 W.e 1.2 347 8.8 
491 34000 459 1072000 43000 289 7315000 

o o 
398 320 348 8320 210 

o o 
o 0' 

525 411 1225 47 425 2400 77 
479 31 442 573.5 34 352 27 

Z4 Av4 ConeS Z5 

305 32600 340 275 9150 344.4785 

369 107250 890 

o o 159.403 

291 262.5 o 7.143182 

o o 0 

290 234500 2900 , 240 200000 2093.359 

ci o i700 
o o 0 _ 0 

o 0.78 

2se 594.115 o 11.183287 

257 441 o 3.242306 
o o 377711.28 

o o 5500 

o o 222.00711 

o 17 

o o 1800 
205 7245 511.15625 

3050 28 1100 28.84807 
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1.0 VAPOR EXTRACTION PILOT TESTS 

In August 1989, a field pilot vapor extraction study was 
conducted in the Zone 1 area. at Linemaster by Vapex Environmental 
Technologies, Inc., Canton, Massachusetts. The objective of the 
projeat was to assess the feasibility of utilizing soil vapor 

::t> 
extraction technology to remediate vadose zone volatile organic or 

S:Z -m
contamination in the Zone 1 area. ~s:

Ul::t> 
-1m 
::O-f:!:imThe pilot test included: field pilot and air permeabili.ty tests; _:::0 
<m 

air flow modeling and data interpretation; and, conclus:ions ~.~ 
regarding the feasib:ility and practicality of the application of 0

m-f
0

o:C 
::0soil vapor extraction to remed!ate subsurface volatile organic o 

compound contamination in the Zone 1 area. 

1. 1. Test pesign ....-
The initial air permeab:ility test design called for the iii! 

utilization of one vapor extraction well surrounded by a cluster 

of nested vapor probes to evaluate soil vapor extraction-related = 
=Wcharacteristics of the vadose zone soil in the Zone 1 area. 
Af.ter an unexpected rise .in ground-water levels, it was necessary 
to install a. shallow replacement vapor extraction well. The 
vapor extraction well and vapor probe locations were chosen in an 
effort to evaluate the most contaminated soil zones in the Zone 

1 area. 

1.2 Well and Probe Configuration 

One vapor extraction well (VW1) and six soil vapor probes were 
installed on May 22, 1989. The locations of the wells and. probes 
are shown on Figure 1-1. Two vapor probes (VP1-S. and VP1-D) were 
placed in a borehole (VP-1) at depths of 4 and 8.5 feet. Three 
vapor probes (VP2-S, VP2-M and VP2-D) were placed. in a borehole 
(VP-2) at depths of 4, 8 and 12 feet. One probe (VP3-S) was 
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placed in a borehole (VP3) at a depth of 8 feet. On July 14 an 
additional extraction well (VW2) was installed approximately 5 

feet north of VWl. 

1.3 Probe Placement 

Three soil borings were drilled' to install vapor probes for the 

mon~toring of the pilot test. Figure 1-2 shows a typical probe »
or 

S:Z
installation detail. Borings were advanced using. hollow-stem -m 

~s: 
auger techniques. Generally, borings were advanced to a depth of (f)>

-{(f)::o-{ 
at least one foot beyond the desired vertical probe location, or ?:jm

<::0 
m(f)until ground water was encountered. Each. boring was backfilled 
::o~ 

with approximately one foot of silica sand to create a. porous 0
m-{

0 
OImedia in which to place the probe. The annular space between the ::0 o 

borehole sidewalls and the vapor probe was also backfilled with 
silica sand to a height of approximately one foot above the 
probe. A six to twelve inch bentonite seal was placed above the r-sand filter to minimize the potential for short circuiting of -soil gas through the borehole annular space. The remainder of. iii!! 
the borehole was backfilled with native material. For boreholes 

containing a set of nested vapor probes, the installation was = 

repeated for each vapor probe at the desired depth. = 

1.4 Vagor Extraction Well Installation 

The boring. for VWl was drilled toa depth of 18 feet using 

standard hOllow stem auguring techniques, and af.ter a period of 

one hour, ground water was observed at 13 feet below grade. A 

bentonite seal was set from the base of the boring up to depth of 
eleven feet below the surface. Figure 1-3 shows a typical 

extraction well detail. The remainder of the boring was 
backfilled to the well set point with silica sand. The extraction 
well was constructed of 2. inch Schedule 40 PVC well screen (20 

slot), 5 feet in. length, and extended to grade using a five foot 
section of 2 inch Schedule 40 PVC casing. The annular space. 

~ 
\ 

between the well screen and the boring was backfilled with silica 
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sand to six inches above the well screen and a minimum one foot 

thick bentonite seal was installed above the sand backfill. The 

remaining annular space was backfilled with native material auger 

cuttings to grade. The casing was capped with a 2-inch Schedule 

40 PVC cap. The casing was then enclosed. in a cast iron street 

box which was set in concrete. 


» or-During the installation of VPl and WI, two soil samples were :5:zzmcollected for EPA Method 8010 analysis. The samples were -:5:
(f)>
-I.(f)selected in an. attempt to establish a correlation between soil :;0.-1 

~mvapor volatile organic compound (VOC) concentrations, _:;0 
<en 

specifically trichloroethene (TCE.)., and soil VOC concentrations. m~ 
:;0-1 

The selection was aided by the use of an HNu Model PlOl portable m()
8:c 

organic vapor analyzer, equipped with a photoionization detector :;0 
o 

(PID). The PID was used to screen soils during drilling. 

The original pilot. test. was scheduled for May 25, 1989. However, ..... 
-; it was discovered that after the installation of WI and the 


vapor probes, ground water rose to within five feet of the 
-iii! 
....... 


surface, thereby submerging the well screen of WI and four of = the six vapor probes. W: = 
It was decided that the pilot test would be postponed until the 

ground water receded. By July, the ground water had receded only 

six inches. It was decided that a shallow extraction well would 

be instal.led to expedite the pilot. test at the expense of the 

original., more detailed, test. On Jul.y 14, a shallow extraction 

well (W2) was installed adjacent to WI at a depth of five feet 

with a three foot screened section. 


As has been discussed in Section 4.3 of the Initial Site 

Characterization Report, the Zone 1 area is near the topographic 

high at the site in an area with little, if any, recharge other 

than precipitation. In addition, the till in the area is very 

dense and not very permeable. Water that percolates into the 

dense till remains ·in the till only leaching slowly along and 
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into the bedrock traveling toward more permeable material. 

The late spring and summer 1989 were unusually wet. The 

May-August 1989 rainfall at Storrs, CT, the closest gauging 

station to the Site, was 7.3,. 6.6, 4.9 and 10.0 inches 

respectively, totaling 28.8 inches. Rainfall for the first 4 

months totaled only 12.2 inches. Ground-water levels declined 

unseasonably during January and were in the below-normal range 

statewide. During February, March and April, ground-water levels 

rose seasonally but remained in the low-normal to below-normal. 

range throughout. the state. Record precipitation in May caused 

all ground-water levels to rise into the high-normal to 

above-normal range. Ground-water levels declined during June and 

July; however, levels remained in the above normal range 

(U.S.G.S. 12/89). 

Thus, once the vapor wells were installed, the water retained in 

the soil from. the wet. weather migrated to the open boreholes and 

filled the wells. Because the summer was unusually wet also 

(14.5 inches above normal May-August), no decrease in the water 

level. was observed in the Zone 1 area. 

PreCipitation in December 1991 was 1.4 inches below normal while 

that for January 1992 was 0.2 inches above normal. The water 

level measured in the Zone 1 area in mid-February 1992 ranged 

from 8.3 to 11.3 feet below grade. Thus, the "normal" depth to 

ground water would be expected. to be approximately 8-10 feet. 

1.5 Soil Analysis 

Two soil samples were collected from VPl and VWl for analysis by 

Toxicon Corporation of Woburn, MA, using EPA Method 8010. The 

sample taken from the VPl boring at a depth of approximately 5 

feet was found to contain 2,659 ug/kg methylene chloride, 200 

ug/kg of 1,1,1-trich10roethane, 350 ug/kg trichloroethene, and
\ 

) 260 ug/kg tetrachloroethene. The sample taken from the VW1 
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boring at a depth of 10 feet was found to contain 2,510 ug/kg 


trichloroethene. 


1.6 Pilot Test 

On August 1, 1989 the field pilot test was performed on VW2. A 
portable 20 cfm rotary vane. vacuum pump was used to conduct the 
field air permeability test. The pump was located adjacent to 
the vacuum well and was plumbed to the well. using 1-1/2 inch 
diameter Schedule 40 PVC pipe. A schematic diagram of the system 
is shown in Figure 1-4. The pilot system discharged through. one 
vapor phase carbon canister. Sampling ports were installed at 
the well head, the pump intake, the pump discharge, and the 
carbon canister discharge to allow periodic monitoring of. the 

system during the test. 

The air permeability and pilot testing was conducted at two .... 
different flow rates. A dilution ball valve was installed 

.~ 	 in-line between the well head and the pump intake. By opening 
the ball valve to the ambient air, the well head vacuum pressure 
could be reduced, which would result in a lower air flow rate 
from the welL During the initial test, a Dwyer Model-100 flow 
sensor was installed between the ball valve and the pump intake 
to measure the flow of dilution air through the ball valve. 
During the second test the flow sensor was placed between the 
well head and the pump intake to directly measure the flow rate 

being drawn from the vapor extraction well. 

During each test, system performance was monitored. by collecting 
the following data: vacuum·pressures at the vapor probes; vacuum 
pressures at the well head and/or pump intake; flow rates from 
the well and/or dilution ball valve; volatile organic compound 
discharge concentrations at the pre-carbon and post-carbon sample 

ports; and VOCs at the vapor probes. 

~ Prior to the initiation of the pilot test, soil gas from selected 
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vapor probes was sampled. The data, shown in Table 1-1, obtained. 


from this sampling event were used primarily to .provide a 


screening base prior to gas chromatographic analyses. No 


readings were. recorded because soil gas concentrations at each 


vapor probe were greater than 1000 ppm. While performing the 


flow tests at the vapor extraction well, soil gas from vapor 


probes VP1-S and VP2-S was sampled and analyzed' for hydrocarbon 


composition and concentration using an HNu Model 321 gas 


chromatograph, equipped with a 10.2 eV photoionization detector 


(GC/P~D) • The GC/PID analyses were performed to determine the 


quantity of TeE in soil. vapor samples taken from each area. The 

results of the OVA screening and GC/PID analyses of soil gas in 

vapor probe samples are presented in Table 1-1. OVA results are 

presented in terms of ppm of hydrocarbons on a volume per volume 

basis as benzene . 

.. 
The initial test at VW2 (Test A) was conducted at a well flow ..... 
rate of approximately 4.7 cfm (pump intake pressure of. 122 inches 

.~ --I of water), for a duration of one hour. The air flow rate was iii! 
recorded at the flow sensor which was located between the air 

dilution valve and the pump. A dilution ball valve was used to = 
control the vacuum level. at the well to avoid inducing = 
ground-water flow. The second test (Test B) at VW2 was conducted 

at a flow rate of approximately 3.5 cfm for a duration of 3.5 

hours (pump intake pressure of 68 inches of water). Observation 

of the discharge for both tests indicated that excessive 

quantities of water vapor were being withdrawn at pump intake 

vacuum pressures in excess of 68 inches of water. 

1.7 Pilot Test Results 

During the initial test of VW2 at a well flow of 4.7 cfm, vacuum 


pressures for the two vapor probes remained below detectable 


limits. (0.002 inches of. water). The vacuum pressure at the well 


and pump intake during the initial test was 122 inches of water. 


~ For Test B, at a well flow rate of approximately 3.5 cfm, vacuum 
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TABLE 1-1 

VAPOR PROBE SOIL GAS SAMPLING RESULTS 
AUGUST 1989 

FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 
WOODSTOCK, CONNECTICUT 

AUGUST 1992 

Sample 
Source 

FIO* 
(ppm) 

GC/PIO @** 
(ppm-TCE) 

GC/PIO 
(ppm 
Toluene) 

GC/PIO***
(ppm 
Xylenes) 

VPI-S 	 >1,000 458 10,387 5,344 

VP2-S 	 >1,000 3,322 7,126 2,081 

Samples analyzed using a Thermo Electron Instruments Model 712* Total Hydrocarbon Analyzer, equipped. with a flame-ionization 
detector (FlO). 

** 	Samples analyzed using an HNU Model 321 Gas Chromatograph, 
equipped with a photoionization detector (GC/PIO ).• 

*** 	 Reported as total xylenes (includes 0-, m- and p-xylene. 
isomers, and ethylbenzene). 
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pressures at probes around VW2 ranged from less than 0.005 inches 

of water at VPl-S to 0.02 inches of water at VP2-S.. The vacuum 

pressure at the pump intake. was 68 inches of water. 


As can be seen by the data, the &bility to affect an area of soil 

(radius of influence) depends .heavily on the air flow rate, the 

amount of vacuum and the depth of ground water. During the first 


> 
test it is apparent that the induced flow of water vapor or 

:5:zzmprevented the flow of air through the soil due to the. high. vacuum -:5:(/»
-I(/)applied (122 inches of water) • At the lower vacuum, 68 inches of ::0-1 
~mwater, the effect of the vacuum is evident, though not _::0
<(/)

pronounced. m~ 
::0-1 
me)

8:z: 
The vacuum pressure measurement results indicate a relatively ::0 

o 
limited zone of influence resul.ting from: a) the high silt and 
clay composition of the soil, and b) the high water table and 
capillary rise in the tight soils limiting the area of r-
unsaturated soil being exposed to the well screen. -2. 
Vacuum pump discharge samples were analyzed. for the presence of 
hydrocarbons using OVA. and Ge/PID analyses. During Test A, OVA = 
readings at the pump. discharge (precarbon) indicated total = 
hydrocarbon concentrations from the well of 136 ppm. These 
samples were analyzed using a Thermo Electron Instruments Model 
712 Total Hydrocarbon Analyzer equipped with a FID, calibrated to 
benzene. Ge/PID analyses during Test A indicated TeE 
concentrations of 9 ppm and 17 ppm in the discharge from the well 
at times of. 0.5 and 0.8 hours respecti:vely. A sample from the 
post carbon sampling port indicated a total hydrocarbon 
concentration of 70 ppm on. the OVA. Ge/PID readings from the 
post-carbon exhaust were non-detectable, indicating the presence 
of methane or other compounds not adsorbed by carbon and/or not 
detected by the PID. Also, toluene and xylene ccncentrations 
were observed to be as high as 16 and 20 ppm, respectively in the 

pre-carbon Ge/PID analysis. 
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During TestB, OVA readings at the pump discharge (pre-carbon) 

indicated a total hydrocarbon concentration from the well of 218 

ppm. GC/PID analyses during Test B indicated pre-carbon TeE 

concentrations ranging from 25 ppm to- 29 ppm'. Also, toluene and 

xylene concentrations as high as 78 and 110 ppm were measured in 

the pre-carbon discharge. 


1.8 Modeling APproach or» 
S:Z -m 
~s:(J»>

Vapex utilized proprietary analytical and. numerical air flow -l(J)
::O--l 

models to evaluate vadose zone soil and air flow parameters and ~~-
<(J)

to simulate vapor extraction system, performance to establish m~ 
::0

optimal vapor extraction system configurations and flow rates. m(i
8:1: 

The physical characteristics of each vacuUm well/vapor probe ::0 
o 

system, the vacuum pressure da~a and the air flow rates obtained 

during the field pilot testing were used as inputs to determine 

the air permeability tensor of the soil strata through which the 

air flow occurs. Utilizing a model, values for the relative 


J horizontal intrinsic permeability (Kr) and the relative vertical 
-- intrinsic permeability (Kz ) were determined for the soil strata 

of concern. Once the air permeability tensor was determined, the 

model was used in the simulation mode to obtain the pressure 

distribution associated with given extraction system 

configurations. This allowed determination of the expected air 

flow paths, air flow rates, and the achievable effective radius 

of influence of a vacuum well or system of wells. 


Due to the shallow vadose zone· and the nature of the soil surface 

cover, the system was modeled utilizing a. one dimensional 

radially symmetric analysis. Because there were no. pressure 

readings in Test A, the modeling was performed on the Test B data 


set. 


1.9 Modeling Results and DiscussioU 

.j Data from Test B were used by Vapex as input to the one 
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dimensional radially symmetric analytical model to determine the 

weighted average for the relative horizontal intrinsic air
,~

• 	 permeability (Kr) • The physical system and the boundary 

conditions at Linemaster produce essentially radial flow. 

Therefore, an evaluation of the vertical intrinsic air 

permeability (K.) was not required. The relative horizontal 

intrinsic air permeability was 5.5 X 10.9 cm2 

, which is indicative 


of a low air permeability. 


The. Vapex model. was used to determine the effective radius of 

influence that would be achievable at VW2 at a. flow rate of 5 

cfm. This simulation indicates that the achievable effective 

radius of influence of 5 cfm is approximately 10 to 15 feet. 

Simulations utilizing higher flow rates indicate that the radius 

of influence does not increase significantly. The operating 


vacuum however, increases significantly at higher flow rates. 

I 

r-Although. the model indicates that a air flow rate up to 10 cfm is 
achievable for VW2, the local water table mounding resulting from iii! 
the vacuum. would induce ground-water infiltration. If the water 

table could be lowered, flow rates of 20 to 30 cfm may be 
 = 
feasible. Vapex estimated that with water table depression and =W 
proper screen placement, a radius of influence of 20 feet could 


be achieved at a 20 to 30 cfm flow rate. 


1.10 Conclusions 

The analysis of the data with the Vapex flow model using 

information generated during the pilot test demonstrate a 

potential zone of influence of 10 to 15 feet radially from the 

extraction well (VW2 ) • The data demonstrate that venting is 

physically feasible. The low permeability site soils combined 

with the shallow water table, however, will limit achievable air 

flow rates and minimize the affected soil volume of a full scale 


vapor extraction system. 
, 
J 

86088\DLI071111. WP 

1-11 



The off-gas TeE concentrations generated from the pilot test show 

a range of 17 to 29 ppm. However, the total identified voe 


discharge concentrations ranged from 139 to 217 ppm. The 

discharge concentrations are lower than would be expected based 

on soil gas concentrations obtained from VP1 and VP2 as shown in 

Table 1-1. It is possible that the relatively low TeE and voe 

discharge concentrations are due to two situations. 


The first impediment to effective removal of organic vapors is 

the saturated condition of. the soil in the stratum( a) with the 

highest amount (mass) of contaminants. Because the air cannot 

move through the saturated soil freely, the vapor extraction 


process is inefficient. 


The second reason for lower soil gas concentrations is that the 

extracted air must pass through the relatively uncontaminated 

vadose zone. During this travel, the mass of contaminant 

contained in. the air extracted from the saturated stratum is 


-~ diluted by relatively clean air extracted from the vadose zone. 

.--iii!I 

Air flow modeling· indicates that a. flow rate of 10 cfm is = 
achievable at VW2. Due to the local ground-water mounding caused = 
by the induced vacuum, however, ground-water flux into the vapor 

extraction system would be expected at flow rates in excess of 5 

cfm. Pilot test discharge sampling indicated that if a flow rate 

of. 5 cfm were employed at VW2, the initial total voe removal rate 


would be approximately one pound per day. 


Soil vapor extraction applied, without depressing or controlling 

the water table, would remediate only a portion of the affected 

soils. A combined soil vapor extraction and ground-water 


dewatering/treatment system is necessary for the complete 

remediation of soils that exhibit voe contamination in Zone 1. 
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The School of Engineering 
Environmental Research Institute 

Box U-210 

The Longley Builaing 2,0\992 
Route 44 

Storrs. CT 06269-3210 

(203) 486-4015 

FAX.(203) 486-2269 


March 16, 1992. 

Mr. D. Bramley

Fuss O'Neill Consul.ting Engineers Inc. or» 


S:Z146 Hartford Rd. -m
~':::>'Manchester, CT 06040 en ::.,. 
;ti.~

Dear Mr. Bramley: ?:jm
-::0 

Please find enclosed 2 sheets of analytical results 'fur the vapor <en 
m~ 
::0extracted soil samples (99 and 108). The soil samples were analyzed m-l 

with low level method following. Method 5030 in "Test Methods for 00
o::C

Evalua.ting Solid waste" (USEPA, Nov. 1986). The detection limits, ::0 
oas indicated in reports, are less than 5 ppb (.J,£g/kg). No 


significant amount of target compounds were found. The recoveries 

of matrix spike standards are in the accepted ranges and summarized 

as following: 

~........., 


\ Compounds spiked Recoveries % 
50 ng in 1 g soil 99 vented 108 vented 

./ 

1,1-dichloroethene 110 84 
82Benzene 103 


Trichloroethene 11.4 89 

69Toluene 82 
87Chlorobenzene 107 

Please review these da·ta. If you have any question please feel free 
to call me. 

sincerely yours, 

'. •. ../I~. I ,
,':<...,,-,- -/' . ~'L ~ 

Liu,. Shili 

Laboratory Manager 

Ph. D. of Chemistry 


cc: R. carley 

Encls: 2 reports 
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o i ch lorodi f luoromethane 
Chloromethane 
Vinyl chloride 
Bromomethane 

oroet ane 
rIch oro uorometnane 

-Olch oroethene 
IMethYlene c onae 
trans .2-0Icn oroetnene 

-Olchloroefllane 
CIS - :-:>" Ia> orocthene 
:2~ll1 CIIToro rooane 
romocn oromethane 

oro orm 
- rIc oroet ane 

- IC oro rooene 
arbon tetrachl orl e· 
enzene 
.2 Ichloroethane 
rIc oroethene 
.2 IC oro rooane 
I romomet ane 
romoc I ch I oromethane 

CIS -OIC oro ropene 
o uene 

trans - Ichloro ropene 
.. rl C oroet ane 

-OIC oro ro ane 
etracnroroefllene 
I romoClil oromeifiane 

- il>romoeffl-ane 
!:fI' oro~nzene 

.2- etrath oroethane 
tnvlb@nzene 

m-~vlene+o-Xv ene 
o-l(Vlene 

tYrene 
ramo orm 
sODro~nzene 

:2- etraCfi oroethane 
:7 - rIa> oro rocane 
ramob@nzene 

n~Pr <lvl6i!nzene 
-Choroto uene 
.) ,. r I n:etnv benzene 

- :h I oroto uene 
tert-ButY benzene 

.2 - rlmethYlbenzene 
sec utYlbenzene 

- so rOcYI to uene 
~ - ICh orObenzene 

- Ia> orooenzene 
n ut rt5enzene 

- Ien or06enzene 
- il>romo-~-Cfi! orocrooane 

- r I a> orobei"lZene 
exachTorobuta I ene' 
aort a ene 
.2 - r1 ch orobenzene 

IIlL 

CAS' PP8 
00075-71-8 4 
00074-87-3 4 
00075-01-4 4 
00074-83-9 4 

RESULT 
PPB 
NO 
NO 
NO 
NO 

IN[ 
IN[ 
INO 

INO 

NO 
NO 
NO 

N 

N 

N 

2_6 

2_ 

3.5 

",-",,' 
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VOCS010.XLS 

I~~~~~LE1~'f~~1g:~~DV~~~~Y~k.C:CE K~;X: SOil 
TIME RECEIVED: 3-4-92 PREP- METHOO: LOll LEVEL 
TIME ANALYZED: 3-4-92 OIL. FACTOR 5 
ANALYTICAL METHOO: GC/MS 
GC/MS DATA FILE: VOC11\3801006 
DATE REPORTED:3-13-n REPORT FILE: 

Coq:KUld Name 
Dichlorodifluoromethane 
Chloromethane 
Vinyl chloride 
Bromomethane 
;nloroetnane 
r I cn I oro uoromet ane 

·Dlcn oroetnene 
etnv ene c orl e 

trans· • Icn oroet ene 
·D I C oroetnane 

Cl fi .. - 1c. oroet ene 
.':·DIC oro ropane 
romoc oromet ane 

;nloro orm 
• rl c oroet ane 

• I cn oropropene 
arDOn tetrach oride 
enzene 

·LJlcn oroethane 
r1 cn I oroethene 
.~·Dlchloroorooane 
I bromomethane 
romodlchlorornethane 

CIS· ,j. Icn,oroorooene 
o uene 

trans· • I C oro rooene 
• .:. r1 c oroet ane 
·Ulcnloro ropane 

etrac oroet ene 
I romocn I orometnane 

·LJI oromoethane 
;n lorooenzene 

·-et rach oroethane 
t I benzene 

m· Iy I ene+p· Xy ene 
o· ene 

t rene 
romo orm 
so ropy oenzene' 

• .: • etrac oroet ane 
•.: • rlcnloropropane 
romooenzene 

n·Proovlbenzene 
·;n oroto uene 
~ • rllnetnVlbenZene 

·;n oroto uene 
tert· ~utv I oenzene 

•.: • rlmetnVloenzene 
sec· ut oenzene 

• so ro IVI to uene
• I C orooenzene 
• I C orooenzene 

n· Utyl nzene 
·LJIC orooenzene 
·UI romo· ·cnloropropane 
.... rlcnlorooenzene 

exacn oroOl. ta Iene 
aprtna ene 
•~ • rlcnlorooenzene 

CASt 

00074-87-3 
00075-01-4 
00074-83-9 

~.. 

·u 

10-· -11 
UUUI/: ·~U· 
IUUUI/C • • 
IulIl2l • IT

IUUUI/-· •= .. 

VOCS010 
!ilL 
PPB 

5 
5 

5 

RESULT 
PPB 
NO 
NO 
NO 
NO 

IHD 
HD 

N 

INO 
INO 

N 
IN[ 
IN[ 

N 

IND 

.Il 

.U 

4.1l 

~. 

IY.U 

19. 

....,J-' 
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t The SchooL of Engineering 

Environmental Research Institute 

Box U·210 
~~~~~------- The Longle): Building L!!' A'- () ~.". I 0


THE 	 Route 44 tr.'~ c;.. 


Storrs. CT 06269·3210
C~IYERSITY ()F 
(203) 486-4015


CO~ECTICL'T FAX. (203) 486-2269 


February 26, 1992 

Mr. D. Bramley ;x,Fuss O'Neill. consulting Engineers Inc. or 
s:z1.46 Hartford Rd. -m

Manchester, CT 06040 	 ~s:(J);x,
-l(J)
::U-lDear Mr. Bramley: ~m-::u
<(J)Please find enclosed preliminary bench scale soil vapor extraction m;?E

testing report for the two soil samples (99 and 108) you sent to ::u
m-l 

us. The report includes 3 sets of data , two sets of GC-MS 	 nn
o:X:analytical data for extracted vapor and soil, one for each soil, ::u 

and summary of the changes of analytes concentrations in extracted o 
vapor for two soil samples. All the data meet our quality control 
criteria in the proposed QA plan. As the trichloroethene (TCE) 
concentrations of both untreated soil sample were very low, near to 
the detection 1imit, the reported concentrations are associated r-with larger uncertainty. However, analytical results for extracted -.vapor show the concentrations of TCE and other compounds 
substantially decreasing during vapor extraction experiment•.The iii! 
bench scale soil vapor extraction tests for these two samples 
indicate that under the laboratory conditions, TCE and other = compounds can be removed from the soil sample. Please review these 

data and let me know how you would l.ike the report finalized. = 

sincerely yours, 

-- r j,
-."--' '~ .. ,~ /VL /~"L

< Liu, Shili 
.. , 
; Laboratory Manager 

Ph. D. of Chemistry 
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COLUMN4S.XLS 

vapor Extract10n Bench scale Exper1ment 
Soil Sample informat10n: 373911204-99 Fr 
Mass: 1656g 
Date T1me 

MM/DD 
 TeE (ng/L) 

1/23/92 
VOLUME (L)HH:MM 

10:20 

1/23/92 
 2182 
1/23/92 

0. 10:45 
787.6 

1/23/92 
1211:59 

489.6 
1/23/92 

2412:59 
239.8 

1/24/92 
6015:11 

25.5 
1/27/92 

33614:27 
4.96 

2/6/92 
120014:50 

7.34 
2/6/92 

406813:00 
7.72406813:00 
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COLlJ4N5S.XlS 

.Vapor Extract10n Bench Scale Exper1ment Data Sheet 
so~r Sample ~nformat~on: 373911205-108 From F&O Eng1neer 
Mass: 1638g I 
Date T~me EXTRACTED VAPOR CONC.( ng/L) 
MM/DD/YY HH:MM VOLUME TCE TOLUENE PCE XYLENES 

1/28/92 9:45 0 
1/28/92 12:06 18 6720 2720 542 987 
1/28/92 13:06 24. 13968 2616 499.4 1009.6 
1/28/92 14: 10 30 8432 2062 408.4 761.4 
1/28/92 15:10 36 6316 1592 348.6 581 
1/29/92 9:11 144 9562 804 355.2 4.68.6 
1/29/92. 13:47 168 9536 925 437. 691.2 
1/29/92 15:33 180 8262 530 288.8 439.2· 
1/30/92 10:13 294 3224 142 117.4 242 
1/30/92 13:18 312 1856 64 69.2 123.8 
1/30/92 16:09 330 1673 53 60.2 125.3 
1/31/92 10:27 438 854 16 22.4 46.5 
1/31/92 13:31 .456 921 18 24 54.5 
2/3/92 11:22 954 233.4 
2/4/92 11: 09 1098 148.9 
2/6/92 11: 12 1386 103.8 

2/10/92 12:32 1968 46 
2/12/92 14:06 2268 45.8 
2/19/92 12:30 3264 78.1 
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COLUMN4. XLS 

4 

~apor Extraction Bench Scale Experiment Data Sheet 
>, 

'il Sample information: From F&O Engin373911204-99 
_.clSS: 1656g Column 1D: 3 in. (7.62cm) Height: 20.5 cmm 
Date Time Flow rate Press. Dif Sample Vol Anal. Time Data file 
MM/DD HH.:MM ml/min. in. water ml HH:MM 

1/23/92 9:45 lab blank 50 9:45 BNA4A01A •.D 
1/23/92 10:20 200 60 started 
1/23/92 10:45 200 60 50: 10:45 BNA4A02A.D 
1/23/92 11: 59, 200 53 50 11:59 BNA4A03A.D 
1/23/92 12:59 200 44 50 12:59 BNA4A04A.D 
1/23/92 15:11 200 13 50 15:11 BNA4A05A.D 
1/24/92 13: 25 lab blank 50 13:25 BNA4A06A.D 
1/24/92 14:27 200 4 50 14:27 BNA4A07A.D 
1/27/92 9:.39 lab blank 50 9:39 BNA4AOBA.D 
1/27/92 10:37 200 6 50 10:37 BNA4A09A.D 
1/27/92 11:55 NBS Cal Gas 1000 11:55 BNA4AIOA.D 
1/27/92 14:50 200 4 1000 14:50 BNA4A12A.D 
2/6/92 13:00 200 4 1000 14:39 BNA4A13A.D 
2/6/9,2 13:00 200 4 1000 16:07 BNA4A14A.D 

Flow rate vs Press.differencebefore experiment (packing desity:121 pef ) 

20 B 
90 30 

.~ 150 47 
j 200 60

'....' 

385 95 
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BNH4AOIA.. XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
'\ SAMPLE ID : LAB. BLK. Canister ID Number: 

TIME RECEIVED: 01-23-92 09:42 Relative Humidity(%): 

TIME ANALYZED: 01-23-92 09:42 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GCjMS DATA FILE.: BNH4A01A.D Sample. Tmperature(CO): 

REPORT FILE: BNH4A01A. Sample Press. (mmHg): 

DATE REPORTED: 01-27-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. j Compound MW nq nq/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Me.thylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-l 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 
; 00071-55-6 1 1 I-Trichloroethane 133.42 
J 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1 2-Dichloroethane 98.96 

00079-()1-6 Trichloroethene 131.40 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2.-pentanone (MIBK) 100.16· 

00108-88-3 Toluene 92.13· 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1,3-Dichlorobenzene 147.00 1.17 

00095-50-1 1 2-Dichlorobenzene 147.00 1.51 

Surrogate Standards Recoveries Rec(ng) 

\"urroqate 1 1 2-Dichloroethane-d4 119.3 119.1 

-ISurrogate 2 Toluene-d8 94.3 93.5 

Surrogate 3 1 4-Bromofluorobenzene 135.4 124.3 

NO 

20.0 

760.0 

Int. 

ppb ~Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

BJ 

BJ 

Rec~') 

99.8% 

99.1% 

91.8% 
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BNH4A02A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
.....-.... SAMPLE 10: 373911204-99 Canister ID Number: 

rIME RECEIVED: 01-23-92 10:45 Relative Humidity(%) :. 

TIME ANALYZED: 01-23-92 10:45 D!"Y_er Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH4A02A.D Sample Tmperature(C·): 

REPORT FILE: BNH4A02A Sample Press. (mmHq):. 

DATE REPORTED: 01-27-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW nq nq/L 

00075-35-4 11 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1,2-0ichloroethene 96.94 

00075-34-3 1 1-0ichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 .....~ 
00071-55-6 1 1 1-Trichloroethane 133.42 

,,,,~.' 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1.,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 109.1 2182 

00078-87-5 1~2-Dichloropropane 113.00 

00080-62-6 Methyl methacrJLlate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 4.13 82.6 

00127-18-4 Tetrachloroethene 165.85 0.87 17.3 

00108-90-·7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xyl"ene 106.16 1.39 27.9 

0.0095-47-6 a-Xylene 106.16 

00100-42-5 styrene 104.10 

00541-73-1 1 3-0ichlorobenzene 147.00 1.02 20.5 

00095-50-1 1 2-Dichlorobenzene 147.00 1. 32 26.3 

Surrogate Standards Recoveries Rec(nq) 

)urroqate 1 1,2-Dichloroethane-d4 119.3 121.8 

Surroqate 2 Toluene-d8 94.3 93.6 

Surrogate 3 1 4-Bromofluorobenzene 135.4 112.6 

NO 

0.050 

20.0 

760.0 

Int. 

Ippb IQ 
U 

.U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

399.2 

U 

U 

U 

21.6 J 

2.5 J 

U 

U 

6.3 J 

U 

U 

3 •. 3 BJ 

4.3 BJ 

Rec(%) 

102.1% 

99.2% 

83.2% 
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BNH4A03A.XLS 

» 

AMBIENT AIR VOLATILE. ORGANICS ANALYSIS RESULTS I 
,I SAMPLE ID . 373911204-99 Canister ID Number:. , 

rIME RECEIVED: 01-23-92 11:59 Relative Humidity(%): 

TIME ANALYZED: 01-23-92 11:59 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample. Volume (LJ: 

GC/MS DATA FILE: BNH4A03A.D Sample Tmperature(c'): 

REPORT FILE: BNH4A03A sample Press. (mmHg) : 

DATE REPORTED: 01-2.8-92 Calibration (IntjExt): 

CONCENTRATION 

CAS No. / Compound MW nq nq/L [ppb IQ 
00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08· 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 

.. 00071-55-6 1,1 I-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 12-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 39.4 787.6 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 1.10 22.0 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 10.6.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 l,3-Dichlorobenzene 147.00 0.75 15.0 

00095-50-1 1,2-Dichlorobenzene 147.00 0.98 19.6 

Surrogate Standards Recoveries Rec(nq) 
) 
urrogate 1 1.2-Dichloroethane-d4 119.3 126.0 

~Isurroqate 2 Toluene-d8 94.3 95.0 

Surrogate 3 1 L 4-Bromofluorobenzene 135.4 114.8 

NO 

0.050 

20.0 

760.0 

Int. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

144.1 

U 

U 

U 

5.7 J 

U 

U 

U 

U 

U 

U 

2.5 BJ 

3.2 BJ 

Reel') 
105.6% 

100.7% 

84.8% 

»or 
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IAMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
"~AMPLE 10 . 373911204-99 Canister 10 Number:. 

rIME RECEIVED: 01-23-92 12:59 Relative Humidity(%): 

TIME ANALYZED: 01-23-92 12:59 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH4A04A.D sample Tm~erature(c·) : 

REPORT FILE: BNH4A04A Sample Press. (nunHg): 

DATE REPORTED: 01-28-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW nq ng/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

""""" 
00067-66-3 Chloroform 119.39 

00071-55-6 1 11 1-Trichloroethane 133.42 ' 
___Off 

00056-:-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene. 131. 40 24.5 489.6 

00078-87-5 1L2-0ichloro~ropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 0.63 12.5 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene andJor Q-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

I- 00541-73-1 1,3-Dichlorobenzene 147.00 0.53 10.6 
00095-50-1 1 2-Dichlorobenzene 147.00 0.65 13.1 

Surrogate Standards Recoveries Rec{ngJ 

'" ).surrogate 1 1 2-0ichloroethane-d4 119.3 125.0 

Surrogate 2 Toluene-d8 94.3 93.1 

Surrogate 3 1 4-Bromofluorobenzene 135.4 107.5 

NO 

0.050 

20.0 

760.0 

Int. 

ippb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

89.6 

U 

U 

U 

3.3 J 

U 

U 

U 

U 

U 

U 

1.7 BJ 

2.1 BJ 

RecUt) 

104.8% 

98.7% 

79.4% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
-'SAMPLE ID : 373911204-99 Canister ID Number: 

rIME RECEIVED: 01-23-92 15:11 Relative Humidity (%) : 

TIME ANALYZED: 01-23-92 15:11 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH4A05A.D Sample Tmperature(c'): 

REPORT FILE: BNH4A05A Sample Press. (mmHg): 

DATE REPORTED: 01-28-92 Calibration (Int/Ext): 

.CONCENTRATION 

CAS No. I Compound MW ng ng/L 

00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 2-Dichlor.oethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MER) 72.14 

00067-66-3 Chloroform 119.39 
~ 

1 1 , 1-Trichloroethane00071-55.-6 133.42 
-.- 00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2· l,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131.40 12.0 239.8 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBR) 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-XYlene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 S.tyrene 104.10 

00541-73-1 1J 3-Dichlorobenzene 147.00 0.69 13.9 

00095-50-1 1 2-Dichlorobenzene 147.00 0.85 17.1 

Surrogate Standards Recoveries Rec(l}g) 

~urroqate 1 1 2-Dichloroethane-d4 119.3 127.0 
~ 

Surrogate 2 Toluene-d8 94.3 93.6 

Surrogate 3 1,4-Bromofluorobenzene 135.4 113.9 

NO 

0.• 050 

20.0 

760.0 

Int. 

ppb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

43.9 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

2.3 BJ 

2.8 BJ 

RecJ%.) 

106.5% 

99.2% 

84.1% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
,. 

AMPLE ID . LAB. BLI< . Canister ID Number:. 
-rIME RECEIVED: 01-24-92 13:25 Relative Humidity(%): 

TIME ANALYZED: 01-24-92 13:25 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH4A06A.D Sample Tmperature(C·): 

REPORT FILE: BNH4A06A Sample Press. (nunHg) : 

DATE REPORTED: 01-30-92 Calibration ~Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng nq/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

~- 00067-66-3 Chloroform 119.39 . , 

, 00071-55-6 1,1,1-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1J 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131.40 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1,3-Dichlorobenzene 147.00 

00095-50-1 1J 2-Dichlorobenzene 147.00 

.~urroqate Standards Recoveries Rec(ng) 

urroqate 1 1 2-Dichloroethane-d4 119.3 148.7I.~ 

Surrogate 2 Toluene-d8 94.3 107.4 

Surrogate 3 1J 4-Bromofluorobenzene 135.4 79.0 

NO 

20.0 

76.0.0 

Int. 

ppb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rec(%) 

124.6% 

113.9% 

58.3% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
_I SAMPLE- ID : 373911204-99 canister ID Number: 

l'IME RECEIVED: 01-24-92 14: 27 Relative Humidity(%): 

TIME ANALYZED: 01-24-92 14: 27 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method. 14.00 Sample Volume (L): 

GC/MS DATA FILE: BNH4A07A.. D Sample Tmperature(C·): 

REPORT FILE: BNH4A07A Sample Press. (nunHg) : 

DATE REPORTED: 01-30-92 Calibration _CIntJExt) : 

CONCENTRATION 

CAS No. / Compound MW ng nq/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-I 2-Dichloroethene 96.94 

00075-34-3 1,1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEKJ 72.14 

00067"'"66-3 Chloroform 119.39 

00071-55-6 1, 1, I-Trichloroethane 133.42 
j 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 1.3 25.5 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methac~~ate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16· 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1,3-Dichlorobenzene 147.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

Surroqate Standards Recoveries Rec(ng) 

~urrogate 1 1,2-Dichloroethane-d4 119.3 146.3 

lsurroqate 2 Toluene-d8 94.3 100.5 

Surrogate 3 1 4-Brom6fluorobenzene 135.4 74.5 

NO 

0.050 

20.0 

760.0 

Int. 

ppb Q 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

4.7J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rec(%) 

122.6%· 

106.6% 

55.0% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
·~AMPLE ID : LAB. BLK. canister 1D Number: 

rIME RECEIVED: 01-27-92 Q:39 Relative Humidity (% l : 
TIME ANALYZED: 01-27-92 09:39 Dryer Use-'- Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Vol.ume (L): 

GC/_MS DATA FILE: BNH4A08A.D Sample Tmperature(C'): 

REPORT FILE: BNH4A08A Sample Press. (mmHgJ: 

DATE REPORTED: 01-30-92 Calibration iInt~Ext): 

CONCENTRATION 

CAS No. / Compound MW ng ng/L 

00075-35-4 l,l-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1,2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone_LMEKJ 72.14 

--...... 00067-66-3 Chloroform 119.39 

I 00071-55-6 1 1 1-Trichloroethane 133.42 
~-

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone.(MIBK) 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

- 00541-73-1 1.,3-Dichlorobenzene 147.00 0.86 

00095-50-1 1,2-Dichlorobenzene 147.00 1.13 

;Surrogate Standards Recoveries Rec(nq) 

'-""·Surroqate 1 1 2-Dichloroethane-d4 119.3 144.2 

Surrogate 2 To1uene-d8 94.3 104.1 

Surrogate 3 1,4-Bromofluorobenzene 135.4 92.8 

NO 

20.0 

760.0 

Int. 

Ippb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U· 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

BJ 

BJ 

Rec(%) 

120.9% 

110.4% 

68.6% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
-..! SAMPLE ID . NBS GAS Canister ID "Number:. 

TIME RECEIVED: 01-27-92 11:55 Relative Humidity (%.) : 

TIME ANALYZED: 01-27-92 11:55 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH4AI0A.D Sample Tmperature(C'): 

REPORT FILE: BNH4AIOA Sample Press. (rnmHg) : 

DATE REPORTED: 01-30-92 Calibration jInt/Ext) : 

CONCENTRATION 

CAS No. / Compound MW ng ng/L 

00075-35-4 l,l-Dichloroethene 96.94 

00075-15-0 Carbon disulf.ide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Meth~lene chloride 84.93 19.03 19.0 

00107-13-1 Acr..ylonitrile 53.03 

00156-60-5 trans-1,2-Dichloroethene 96.94 

00075-34-3 1 I-Dichloroethane 98.96 

0007S-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 21.99 22.0 
~~ 

00071-55-6 1 1, I-Trichloroethane 133.42 30.65 30.7 
..,,:. 

Carbon tetrachloride00056-23-5 153.83 27.94 27.9 

00071-43-2 Benzene 78.11 13.28 13.3 

00107-06-2 1 2-Dichloroethane 98.96 19.64 19.6 

00079-01-6 Trichloroethene 131. 40 23.8 23.S 

0007S-87-5 1 2-Dichloropropane 113.00 25.52 25.5 

00080-62-6 Methyl methacrylate 100.05 

0010S-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

0010S-8S-3 Toluene 92.13 16.·02 16.0 

00127-18-4 Tetrachloroethene 165.S5 27.22 27.2 

0010S-90-7 Chlorobenzene 112.60 1S.32 1S.3 

00100-41-4 Ethylbenzene 106.16 1S.83 lS.8 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 19.42 19.4 

00100-42-5 Styrene 104.10 

00541-73-1 l,3-Dichlorobenzene 147.00 1.S5 1.S 

00095,..50-1 1 2-Dichlorobenzene 147.00 2.S0 2.S 

.Surrogate Standards Recoveries Rec(ng) 

'surrogate 1 1 2-Dichloroethane-d4 119.3 125.2 

Surrogate 2 Toluene-dS 94.3 88.6 

Surrogate 3 1 4-Bromofluorobenzene 135.4 87.0 

5339 

YES 

1.0 

20.0 

760.0 

Int. 

ppb Q 

U 

U 

U 

5.4 

U 

U 

U 

U 

4.4 

5.5 

4.4 
4 •. 1 . 

4".8 

4.4 

5.4 

U 

U 

4.2 

3.9 

3.9 

4.3 

U 

4.4 

U 

0.3 BJ 

0.5 BJ 

Rec(%) 

104.9% 

94.0% 

64.2% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
AMPLE ID : 373911204-99 canister ID Number: 

i'.IME RECEIVED: 01-27-92 14:50 Relative Humidity(%): 

TIME ANALYZED: 01-27-92 14:50 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH4A12A.. D Sample Tmperature (C oJ : 
REPORT FILE: BNH4A12A Sample Press. J.mmH...9J: 
DATE REPORTED: 01-30-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng· ngIL 

00075-35-4 1.1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrvlonitrile 53.03 

00156-60-5 trans-1.2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72 .14 

00067-66-3 Chloroform 119.39 
~ 

'\ 00071-55-6 1. 1. 1-Trichloroethane 133.42 0.55 0.5 
~," 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1.2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 4.96 4.96 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methvl methacrylate 100.05 

00108-10-1 4-Methvl-2-oentanone (MIBK) 100.16· 

00108-88-3 Toluene 92.13 0.58 0.6 

00127-18-4 Tetrachloroethene 165.85 1.03 1.0 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethvlbenzene 106.16 

01330-20-7 m-Xvlene and/or o-Xvlene 106.16 0.91 0.9 

00095-47-6 o-Xylene 106.16 

00100-42-5 StYrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 0.68 0.7 
00095-50-1 12-Dichlorobenzene 147.00 0.93 0.9 

Surroqate Standards Recoveries Rec(nq) 
\ 

1,2-Dichloroethane-d4.;Surroqate 1 119.3 141.0 

Surroqate 2 Toluene-d8 94.3 98.0 

SUrroqate 3 1 4-Bromofluorobenzene 135.4 100.2 

5343 

YES 

1.0 

20.0 

760.0 

Int. 

Ippb IQ -
U 

U 

U 

U 

U 

U 

U 

U 

U 

0.1 J 

U 

U 

U 

0.9 J 

U 

U 

U 

0.2 J 

0.1 J 

U 

U 

0.2 J 

U 

U 

0.1 BJ 

0.2 BJ 

Recl%) 

118.2% 

103.9% 

74.0% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
SAMPLE ID : 373911204-99 Canister ID Number: 

TIME RECEIVED: 02-06-92 13:00 Relative Humidity(%): 

TIME ANALYZED: 02-06-92 14:39 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH4A13A.D Sample. Tmperature(c') :. 

-REPORT FILE: BNH4A13A Sample Press. (romHg.): 

. DATE REPORTED: 02-10-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW nq ngLL 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 0.60 0.6 

0'0107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 L 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 

00071-55-6 1 ILl-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 l,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 7.34 7.34 

00078-87-5 1L 2-DichloroQropane 113.00 

00080-6.2-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 1.61 1.6 

00127-18-4 Tetrachloroethene 165.85 4.94 4.9 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 0.56 0.6 

01330-20-7 m-Xy_lene and/_orp-Xylene 106.16 2.48 2.5 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1,3-Dichlorobenzene 147.00 

00095-50-1 1,2-Dichlorobenzene 147.00 

Surrogate Standards Recoveries Rec(nq) 

Surroqate 1 1,2-Dichloroethane-d4 119.3 129.8 
Surrogate 2 Toluene-d8 94.3 93.5 

Surrogate 3 1,4-Bromofluorobenzene 135.4 115.8 

5343 

YES 

1..0 

20.0 

760.0 

Int • 

ppb IQ 
U 

U 

U 

0.2 J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1.3 

U 

U 

U 

0.4 J 

0.7 J 

U 

0.1 J 

0.6 J 

U 

U 

U 

U 

Rec(%) 

108.8% 

99.2% 

85.5% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
, SAMPLE ID : 373911204-99 Canister ID Number: 

TIME RECEIVED: 02-06-92 13:00 Relative Humidity(%) : 

TIME ANALYZED: 02-06-92 16:07 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH4A14A.D Sample Trnperature(C'): 

REPORT FILE: BNH4A14A Sample Press. (mmHg) : 

DATE REPORTED: 02-10-92 Calibration (IntLExt): 

CONCENTRATION 

CAS No. / Compound MW nq nq/L 

00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Meth~lene chloride 84.93 0.60 0.6 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1,1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

~ 
00067-66-3 Chloroform 119.39 

00071-55-6 1,1 I-Trichloroethane 133.42 
<

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1. 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 7.72 7.72 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Meth~l methacrylate 100.05 

00108-10-1 4-MethYl-2-~entanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 1.72 1.7 

00127-18-4 Tetrachloroethene 165.85 5.07 5.1 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 0.58 0.6 

01330-20-7 m-Xylene and/or p-Xylene 106.16 2.79 2.8 

00095-4.7-6 o-Xylene 106.16· 

00100-42-5 St~rene 104.10 0.68 0.7 

I- 00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1L 2-Dichlorobenzene 147.00 

Surrogate Standards Recoveries Rec(nq) 

/surrogate 1 1 2-Dichloroethane-d4 119.3 127.7 

Surro.g_ate 2 Toluene-d8 94.3 90.7 

Surroqate 3 1,4-Bromofluorobenzene 135.4 98.7 

5343 

YES 

1.0 

20.0 

760.0 

Int. 

ppb Q 

U 

U 

U 

0.2 J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1.4 

U 

U 

U 

0.4 J 

0.7 J 

U 

0.1 J 

0.6 J 

U 

0.2 J 

U 

U 

Rec(%) 

107.0% 

96.2% 

72.9% 
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iVOI.~ LE ORGAN, (»1PlUH~ AHAi_T :;AL REPOR 
;AMPLE 10: f&l:-W' AI rER VEN~ SAMPLE MATRIX: ~L 

IME RECEIVED: ~- -'I(_ PREP METH( :. MtlHilNUL tX 
TIME ANAL TZEO: 2.-11-92 OIL. FACTOR 909 

IANAL ;AL "t I HW: ljCI"~ 

'GC/MS UIIIII : _voc' 
OATE-"'t~u : l-lO-lIl <t:~UK f LE: VOCSUU4 

/Ill 
CAS' PPI 

oi ch lorodi.f luoromethane 00075-71-8 910 
Chloromethane 00074-87-3 910 
Vinyl chloride 00075-01-4 910 
Bromomethane 00074-83-9 910 

oroetnane 
rlcnloro uorometnane 

- I cn I oroetnene 
etnYlene CnlOrlDe 

trans .1.- Icnloroetnene 
- I C oroetnane 

CIS - IC oroet ene 
.~- Icnloro ropane 
romoc orometnane 

cnloro orm 
- r I cn oroetnane 

-Dlcn OrODrODene 
arDen tetracnlOrlDe 
enzene 
,~-U,C oroet ane 
rI cn i oroetnene 

- I cn I oro ropane 
I romometnane 
romo Icnloromet ane 

CIS - Icnloro rODene 
o uene 

trans .)-DIC orOProDene 
.~- rlcnloroetnane 
- I cn I oro rODane 

etracn' oroetnene 
I romocn orometnane 

- I romoetnane 
orooenzene 

.~- etrac oroet ane 
t t>enzene 

lOW. -
tyrene 
romo orm 
so rODVlDenZene 

O-XYlene 
,I..l- etracnloroetnane 

,~~- riCh! o~opane 
romo~nzene i001Ut

n-prODYlbenzene 10010; -
-CIl oroto uene 00011: -

RESULT 
PPI 
NO 
NO 
NO 
NO 

N 

N 
N 

N 
N 

N 
N 

N 
N 
N 

~~~To;r~o~t~o~ue~ne~~~~_______I~_::~~-r-~__-T~__-+~____~Jert-..!!.utYlDenZene ",
.1. - rlmetnYlDenzene' -

sec utYlDenzene -
• s >or XlVI to uene -

- IC orooenzene 
- I C orODenzene 

n utYI :>enzene 
- I C orODenzene 
- I romo-.)-cnlorODropane 
.<t riC orooerzene 

exacn orODUta Iene 
a tna ene 
.~ - rIc orooenzene 

VOCS004 _XLS 
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VOCSOO1. XLS 

1-'15-92 
THIX: G fMS 

f LE: VOClO\4/u oo~ 
2-2 -92 I

LYZED: 

REPORTE[: 

[VOLA LE ORGAN :C»IPClJNO ANAL 
[SAMPLE : fM -99 BEfORE VEN ISAMPLE 
riME RECEIVED: -6-9 PREP METHIX: 
TIME ANA FACTOR 

IIINIIL 
!(i(;("':O 1111 
[DATE LE: 

Oichlorodifluoromethane 
Chloromethane 
Vinyl chloride 

CAS. 
00075-71-8 
00074-87-3 
00075-01-4 

OIL. 

REPOR 

CAL REPOR 
MATR : 

909 

VOCSOI 

501 
METHII,jOL 

IIlL 
PPB 
910 
910 
910 
910 

RESULT 

PP8 
NO 
NO 
NO 
NO 

.2-0Icnloroetnene 
oroet ane 

ene 
oropropane 

orometnane 
oro orm 

Olcn oroet 

Bromomethane 
;n Ioroethane 
rlcMoro uoromet ane· 

- I cn oroet ene 
etnv( ene· cn OrT de 

trans
- I C 

CIS -
- IC 

romoc 
Cn 

- I cn' oroorooene 
arbOn tetrac orlde 
enzene 
.2 Icn oroet ane 
rlcn oroetnene 
.2-0Icnloro rooane 

00074-83-9 

o.S6.4 

etracn oroetnene 
ane 

romoethane 

rlcnloroet ane 
lOr()l:rooane 

romocn I oromet 

nzene 

Ibromometnane 
romodl cn lorometnane 

CIS ,~- IcnlorOilrooene 
o uene 

trans -OIC orocropene 
.,:
-OICn

I 
-Ill 

Ch orobe
.2- etrach oroethane 

thvlbenzene 
m-Xvlene 

IStyrene 
IBromo orm 

SO! rOOVlbel zene 
O-XVI ene 

.2- etracn oroet ane 
.2 - rT cn orO! rooane 

IBromobenZene 
n-prODYlbenZene 
- oroto uene 

100630

Jl~ 

10' 
)0' 

10' 

-

-
-

-

-Ill: 

H 

: c rO:~~~~ODrODllne 
rlchlorobenzene 

•oS - r I metnv benzene 
- oroto uene 
ert-ButYlbenZene 
.2 - r1 metnv bel zene 

sec utY .benzene 
- s rocy to uene 

- I C oroDeI' zene 

: 
-

exach orobl tad Iene IDOL 
aphtha ene IDOL 
• 2 - rlchloroDel' zene IDOL 

: 
-

- -
- • 
- • 

r-

» 
0'
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Zm 
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O::r: 
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~apor Extraction Bench. Scale Experiment Data Sheet 
.,oil sample information: 373911205-108 From F&O En 

Mass·: 1638g . Column ID: 2.88 in. (7.3cm) Height: 17.0 cm 
Date Time Flow rat Press. Di Sample Vol AnaL Time Data file 
MM/DD/YY HH:MM ml/min. in. water ml HH:MM 

1/28/92 9:45 100 132.5 start ventin 
1/28/92 11.: 01 lab blan 132.5 50 11:01 BNA5AOIA.D 
1/28/92 12:06 100 132.5 50 12:06 BNA5A02A.D 
1/28/92 13:06 100 132.5 50 13:06 BNA5A03A.D 
1/28/92 14:10 100 121.44 50 14:10 BNA5A04A.D 
1/28/92 15:10 100 121.4 50 15:10 BNA5A05A.D 
1/29/92 9:11 lab blan 19 50 9:11 BNA5A06A.D 
1/29/92 10:03 100 19 50 10:03 BNA5A07A.D 
1/29/92 11:14 lab blan 19 1000 11:14 BNA5A08A.D 
1/29/92 12: 37 NBS Cal 1000 12:37 BNA5A09A.D 
1/29/92 13: 47 100· 18 50· 13:37 BNA5AI0A.D 
1/29/92 15:33 100 17 50 15:33 BNA5AllA.D 
1/30/92 9: 2.0 lab blan 17 50 9:20 BNA5AI2A.D 
1/30/92 10:13 100 17 50 10:13 BNA5A13A.D 
1/30/92 13:18 100 17 50 13:18 BNA5AI4A.D 
1/30/92 16:09 100. 16 50 16:09 BNA5A15A.D 
1/31/92 9:24 lab blan 13 50 9:24 BNA5A16A.D 
1/31/92 10:27 100 13 50 10:27 BNA5AI7A.D 

~ 
1/31/92 13: 31'\ 100 12 50 13:31 BNA5AI8A.D 

-." 
j 1/31/92 15:44 NBS Cal 1000 15:44 BNA5AI9A.D 

2/3/92 10:22 Lab Blank 50 10:22 BNA5A20A.D 
2/3/92 11:22 100 7 50 11:22 BNA5A21A.D 
2/3/92 13:15 100 7 50 13:15 BNA5A22A.D 
2/4/92 11:09 100 6 50 11:09 BNA5A23A.D 
2/6/92 9:00 lab blank 50 9:00 BNA5A24A.D 
2/6/92 11: 12 100 5 50 11:12 BNA5A25A.D 
2/6/92 13:21 NBS Cal Gas 1000 13.:21 BNA5A26A.D 

2/10/92 9:20 lab Blank 50 9:20 BNA5A27A.D 
2/10/92 12:32 100 5 50 12:32 BNA5A28A.D 
2/12/92 14:06 100 5 1000 14:06 BNA5A29A.D 
2/19/92· 12:30 100 5 1000 14:32 BNA5A30A.D 

Flow rate vs Press. difference before experiment (packing desity:144 pcf ) 

90 137 
135 163 
215 171 
265 185, 

Page 1 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

SAMPLE ID : LAB. BLK. Canister ID Number~. 


TIME RECEIVED: 01-28-92 11.:01 
 Relative Humidity(%) : 


TIME ANALYZED: 01-28-92 11:01 
 Dryer Use ( Yes/No): NO 

ANALYT.ICAL METHODS: Method 1400 Sample Volume _(L): 


GC/MS DATA FILE: BNH5A01A.D 
 Sample Tmperature(C G 
): 20.0 

REPORT FILE: BNH5A01A Sample Press. (mmHg) : 760.0 

DATE REPORTED: 02-07-92 Calibration (Int/Ext.): Int. 

CONCENTRATION 

CAS No. / Compound ng nq/L IppbMW Q 

U 

00075-15-0 Carbon disulfide 

00075-35-4 1,1-Dichloroethene 96.94 

76.14 U 

00067-64-1 Acetone 58.08 U 

00075-09-2 Methylene chloride 84.93 U 

00107-13-1 Acrvlonitrile 53.03 . U 

00156-60-5 trans-1 2-Dichloroethene 96.94 U 

00075-34-3 1 1-Dichloroethane 98.96 U 

00078-93-3 2-Butanone (MEK) 72.14 U 

00067-66-3 Chloroform U119.39,-. 
00071-55-6 1 1 I-Trichloroethane 133.42 U,....,,1 

U 

00071-43-2 Benzene 

00056-23-5 Carbon tetrachloride 153.83 

U 

00107-06-2 1 2-Dichloroethane 

78.11 

98.96· U 

00079-01-6 Trichloroethene 131. 40 1. 38 BJ 

00078-87-5 1 2-Dichloropropane U 

00080-62-6 Methyl methacrylate 

113.00 

U 

00108-10-1 4-Methvl-2-pentanone(MIBK) 

100.05 

U 

00108-88-3 Toluene 

100.16 

U 

00127-18-4 Tetrachloroethene 

92.13 

U 

00108-90-7 Chlorobenzene 

165.85 

U 

00100-41-4 Ethvlbenzene 

112.60 

106.16 U 

01330-20-7 m~Xvlene and/or p-Xvlene 106.16 U 

00095-47-6 o-Xylene U 

00100-42-5 Styrene 

106.16 

U 

-00541-73-1 1 3-Dichlorobenzene 

104.10 

U 

00095-50-1 1 2-Dichlorobenzene 

147.00 
U 

Surrogate Standards Recoveries 

147.00 

Rec(ng). Rec(%) 

'.Jurroqate 1 1 2-Dichloroethane-d4 134.7 112.9% 

Surrogate 2 Toluene-d8 

119.3 

95.8 101. 5% 

Surro_gate 3 1 4-Bromofluorobenzene 

94.3 

68.1%92.1135.4 
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BNHSA02A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 
--'SAMPLE ID : 37391120S-108 Canister ID Number: 

TIME RECEIVED: 01-28-92 12: 06 Relative Humidity (%) : 

TIME ANALYZED: 01-28-92 12:06 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1.400 Sample Volume (L): 

GC/MS DATA FILE: BNHSA02A.D Sample Tmperature(CO): 

REPORT FILE: BNHSA02A Sample Press. (mmHg) : 

DATE REPORTED: 02-07-9.2 Calibration (Int/Ext) : 

CONCENTRATION 

CAS No. / Compound MW ng nq/L 

00075-35-4 1.1-Dichloroethene 96.94 

0007S-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Met~lene chloride 84.93 

00107-13-1 Acrvlonitrile 53.03 

00156-60-5 trans-1 2-Dichloroe.thene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone(MEK) 72.14 

~ 00067-66-3 Chloroform 119.39 

t 00071-5S-6 1 1,1-T.richloroethane 133.42 
-....". 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 336.0 6720 

00078-87-5 1 2-Dichloro~ro~ane 113.00 

06080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 138.10 2762 

00127-18-4 Tetrachloroethene 165.85 27.09 541.8 

00108-90-7 Chlorobenzene 112.60 

00100-41.-4 Ethylbenzene. 106.16 9.39 187.7 

01330-20-7 m-Xylene and/or p-Xylene 106.16 49.34 986.8 

00095-47-6 o-Xylene 106.16 5.53 110.6 

00100-42-5 Styrene 104.10 

00S41-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

~urrogate Standards Recoveries Rec(nq) 

""""'.§urrogate 1 12-Dichloroethane-d4 119.3 132.S 

Surroqate 2 Toluene-d8 94.• 3 96.9 

Surrogate 3 1 4-Bromofluorobenzene 13S.4 107.4 

NO 

O.OSO 

20.0 

760.0 

Int. 

ippb Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

122.9.4 B 

U 

U 

U 

720.7 

78.S 

U 

42.S 

223.S 

25.0 

U 

U 

U 

Rec(%) 

111.1% 

102.8% 

79.3% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 
,I,.SAMPLE ID : 373.911205-108 Canister ID Number: 

TIME RECEIVED: 01-28-92 13:06 Relative Humidity(%) : 

TIME ANALYZED: 01-28-92 13: 06 Dryer Use ( Yes/No): NO 

ANALYTICAL METHODS: Method 1400 Sample Volume (L):. 0.050 

GC/MS DATA FILE: BNH5A03A.D Sample Tmperature(CO): 20.0 

REPORT FILE: BNH5A03A Sample Press. (mmHg) : 760.0 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): Int. 

CONCENTRATION 

CAS No. / Compound MW ng ng/L Ippb IQ· 
00075-35-4 1,1-Dichloroethene 96.94 U 

00075-15-0 Carbon disulfide 76.14 U 

00067-64-1 Acetone 58.08 U 

00075-09-2 Methylene chloride 84.93 U 

00107-13-1 Acrylonitrile 53.03 U 

00156-60-5 trans-1 / 2-Dichloroethene 96.94 U 

00075-34-3 1 1-Dichloroethane 98.96 U 

00078-93-3 2-Butanone (MEK) 72.14 U 

00067-66-3 Chloroform 119.39 U 
, 

00071-55-6 1 I,l-Trichloroethane 133.42 U 

00056-23-5 Carbon tetrachloride 153.83 U 

00071-43-2 Benzene 78.11 U 

00107-06-2 1 2-Dichloroethane 98.96 U 

00079-01-6 Trichloroethene 131. 40 698.4 13968. 2555.5 B 

00078-87-5 1 2-Dichloropropane 113.00 U 

00080-62-6 Methyl methacrylate 100.05 U 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 U 

00108-88-3 Toluene 92.13 130 •.80 2.616 682.6 

00127-18-4 Tetrachloroethene 165.85 24.97 499.4 72.4 

00108-90-7 Chlorobenzene 112.60 U 

00100-41-4 Ethylbenzene 106.16 9.62 192.4 43.6 

01330-20-7 m-Xvlene and/orp-Xylene 106.16 50.48 1009.6 228.6 

00095-47-6 o-Xylene 106.16 5.49 109.8 24.9 

00100-42-5 Styrene 104.10 U 

00541-73-1 1 L3-Dichlorobenzene 147.00 U 
00095-50-1 1 2-Dichlorobenzene 147.00 U 

'C;urroqate Standards Recoveries Rec(ng) Rec(%.) 

urroqate 1 1,2-Dichloroethane-d4 119.3 134.4 112.7% 

Surrogate 2 Toluene-d8 94.3 93.8 99.5% 

Surrogate 3 1 4-Bromofluorobenzene 135.4 90.4 66.8% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

~ISAMPLE ID : 373911205-108 Canister ID Number: 

TIME RECEIVED: 01-28..,.92 14: 10 Relative Humidity(%) : 

TIME ANALYZED: 01-28-92 14: 10 Dryer Use _L Yes/No.) :. 

ANALYTICAL METHODS: Method. 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A04A.D Sample Tmperature(C·): 

REPORT FILE: BNH5A04A Sample Press. (mmHg) : 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng ng/L 

00075-35-4 1 I-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1.,2-Dichloroethene 96.94 

00075-34-3 1 I-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 

i 00071-55-6 III-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 421. 6 8432 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 103.10 2062 

00127-18-4 Tetrachloroethene 165.85 20.42 408.4 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 6.94 138.8 

01330-20-7 m-Xylene and/or p-Xylene 106.16 38.07 761.4 

00095-47-6 o-Xylene 106.16 3.99 79.9 

00100-42-5 Styrene 104.10 

00541-73-1 I J .3-Dichlorobenzene 147.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

·Surroqate Standards Recoveries Rec(ng) 

Surroqate 1 12-Dichloroethane-d4 119.3 133.9 

Surrogate 2: Toluene-d8 94.3 91.2 

Surrogate 3 1 4-Bromofluorobenzene 135.4 112.8 

NO 

0.050 

20.0 

760.0 

Int. 

Ippb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1542.6 B 

U 

U 

U 

538.0 

59.2 

U 

31.4 

172.4 

18.1 J 

U 

U 

U 

RecJ.%) 

112.2% 

96.7% 

83.3% 
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BNH5A05A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

'~SAMPLE ID : 373911205-108 Canister ID Number: 

TIME RECEIVED: 01-28-92 15:10 Relative Humidity(%). : 

TIME ANALYZED: 01-28-92 15:10 Dryer Use ( Yes/No}: 

ANALYTICAL METHODS: Method 14.00 Sample Vblu.me (L): 

GC/MS DATA FILE: BNH5A05A.D Sample Tmperature(C·): 

REPORT FILE:. BNH5A05A Sample Press. (mmHg) : 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Com~ound MW nq nq/L 

00075-35-4 1 I-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-l,2-Dichloroethene 96.94 

00075-3-4-3 1,I-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72 .14 

00067-66-3 Chloroform 119.39 

00071-55-6 1~1 I-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 315.8 6316 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 79.58 1592 

00127-18-4 Tetrachloroethene 165.85 17.43 348.6 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 5.10 101.9 

01330-20-7 m-Xylene and/or p-Xylene 106.16 29.05 581.0 

00095-47-6 o-Xylene 106.16 2.76 55.2 

00100-42-5 Styrene 104.10 

-00541-73-1 1 3-Dichlorobenzene 147.00 
00095-50-1 1 2-Dichlorobenzene 147.00 

-Surrogate Standards Recoveries Rec(ng), 
rSurroqate 1 1 2-Dichloroethane-d4 119.3 127.7 

Surroqate 2 Toluene-d8 94.3 88.6 

Surrogate 3 1 4-Bromofluorobenzene 135.4 92.• 4 

NO 

0.050 

20.0 

760.0 

Int. 

Ippb Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1155.5 B 

U 

U 

U 

415.3 

50.5 

U 

23.1 

131.6 

12.5 J 

U 

U 

U 

Rec(-%) 

107.0% 

93.9% 

68.2% 
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'BNH5.A06A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID : LAB. BLK. Canister ID Number: 

TIME RECEIVED: 01-29-92 09:11 Relative Humidity(%) : 

TIME ANALYZED: 01-29-92 09:11 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GCjMS DATA FILE: BNH5A06A.D Sample Tmperature(CO): 

REPORT FILE: BNH5A06A Sample Press. (mmHg) : 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng ng/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15.-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-lL 2-Dichloroethene 96.94 

00075-34-3 1 I-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

" 00067-66-3 Chloroform 119.39 

I 00071-55-6 1. 1 I-Trichloroethane 133.42 
_-"f 

00056-23-5 Carbon tetrachloride 153.S3 

00071-43-2 Benzene 7S.11 

00107-06-2 1,2-Dichloroethane 9S.96 

00079-01-6 Trichloroethene 131.40 

0007S-S7-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

0010S-SS-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.S5 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-X~lene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1 2~Dichlorobenzene 147.00 

-,,?urrogate Standards Recoveries Rec(ng) 

...turroqate 1 1 2-Dichloroethane-d4 119.3 133.3 

Surrogate 2 Toluene-dS 94.3 94.S 

Surrogate 3 1,4-Bromofluorobenzene 135.4 110.1 

NO 

20.0 

760.0 

Int. 

ippb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

Rec(%) 

111.7% 

100.5% 

S1.3% 
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'BNH5A07A.XLS 
.. 

AMBIENT AIR VOLATILE. ORGANICS ANALYSIS RESULTS 

~AMPLE ID : 373911205-108 Canister ID Number: 

TIME RECEIVED: 01-29-92 10:03 . Relative Humidity(%): 

.TIME ANALYZED: 01-29-92 10:03 Dry~r Use. ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GCIMS DATA FILE: BNH5A07A.D Sample Tmperature(C·): 

REPORT FILE: BNH5A07A Sample Press. (nunHg) :. 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / COl\lpound MW ng ng/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide. 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-l 2-Dichloroethene 96.94' 

00075-34-3 1. I-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

""""'" 
00067-66-3 Chloroform 119.39 

.! 00071-55-6 1 1, I-Trichloroethane 133.42 
'-' 

00.056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroe.thene 131. 40 478.1 9562 

00078-87-5 1,.2-Dichloropropane 113.00 . 
00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 40.20 804 

00127-18-4 Tetrachloroethene 165.85 17.76 355.2 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Eth.,Ylbenzene 106.16 4.04 80.7 

01330-20-7 m-Xylene and/or p-Xylene 106.16 23.43 468.6 

00095-47-6 o-Xylene 106.16 1. 78 35.5 

00100-42-5 styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 
00095-50-1 1 2-Dichlorobenzene 147.00 

-
surrogate Standards Recoveries Rec(nq) 

J.surrogate 1 1,2-Dichloroethane-d4 119.3 131.2 

Surroqate 2 Toluene-d8 94.3 92.8 

Surrogate 3 1,4-Bromofluorobenzene 135.4 117.6 . 

NO 

0.050 

20.0 

760.0 

Int. 

Ippb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1749.4 

U 

U 

U 

209.8 

51.5 

U 

18.3 

106.1 

8 •.0 J 

U 

U 

U 

Rec(%) 

110.0% 

98.4% 

86.9% 
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BNH5A08A. XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

~ SAMPLE ID .. Canister Blank Canister ID Number: 

TIME RECEIVED:. 01-29-92 11:14 Relative Humidity(%): 

TIME ANALYZED:. 01-29-92 11: 14 Dryer Use. ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume JL) : 

GC/MS DATA FILE: BNH5A08A.D Sample Tmperature(coL: 

REPORT FILE: BNH5A08A Sample Press. (mmHg) : 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No .. / Compound MW nq nq/L 

00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1,1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39
,"'"""", 00071-55-6 1 1, I-Trichloroethane 133.42, 

~<.6 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene. 131. 40 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1,3-Dichlorobenzene 147.00 
00095-50-1 1,2-Dichlorobenzene 147.00 

. Surrogate Standards Recoveries Rec(nq) 

.. Surrogate 1 1,2-Dichloroethane-d4 119.3 130.8 

Surrogate 2 Toluene-d8 94.3 90.0 

Surrogate 3 l,4-Bromofluorobenzene 135.4 101.1 

5346 

YES 

1.00 

20.0 

760.0 

Int. 

Ippb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rec(%) 

109.6% 

95.5% 

74.7% 
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BNH5A09A.XLS 

,. 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
" AMPLE ID : NBS GAS Canister ID Number: 5339 

:rIME RECEIVED: 01-29-92 12:37 Relative, Humidity (%) : 

TIME ANALYZED: 01-29-92 12:37 Dryer Use ( YeS/No): YES 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 1.0 

GC/MS DATA FILE: BNH5A09A.D Sample Tmperature{C'): 20.0 

REPORT FILE: BNH5A09A Sample Press. (.mmHg) : 760.0 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): Int. 

CONCENTRATION 

CAS No. / Compound MW ·ng ng/L ippb Q 

00075-35-4 1,1-Dichloroethene 96.94 U 

00075-15-0 Carbon disulfide 76.14 U 

00067-64-1 Acetone 58.08 U 

00075-09-2 Methylene chloride 84.93 16.80 16.80 4.76 

00107-13-1 Acrylonitrile 53.03 U 

00156-60-5 trans-1,2-Dichloroethene 96.94· U 

00075-34-3 1 1-Dichloroethane 98.96 U 

00078-93-3 2-Butanone iMEKJ 72.14 U 

00067-66-3 Chloroform 119.39 22.29 22.29 4.49 
~..;;;.~ 

. '\ 00071-55-6 1 1 I-Trichloroethane 133.42 28.76 28.76 5.18 
--:f 

00056-23-5 Carbon tetrachloride 153.83 28.94 28.94 4.52 

00071-43-2 Benzene 78.11 13.34 13.34 4.11 

00107-06-2 1,2-Dichloroethane 98.96 18.88 18.88 4.59 

00079-01-6 Trichloroethene 131. 40 23.89 23.89 4.37 

00078-87-5 1 2-Dichloropro~ane 113.00 21.81 21.81 4.64 

00080-62-6 Methyl methacrylate 100.05 U 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 U 

00108-88-3 Toluene 92.13 16.10 16.10 4.20· 

00127-18-4 Tetrachloroethene 165.85 34.18 34.18 . 4.95 

00108-90-7 Chlorobenzene 112.60 23.29 23.29 4.97 

00100-4.1-4 Ethylbenzene 106.16 21.41 ' 21.41 4.85 

01330-20-7 m-X..Ylene andjorp-Xylene 106.16 U 

00095-47-6 o-Xylene 106.16 20.80 20.80 4.71 

00100-42-5· Styrene 104.10 U 

-00541-73-1 1,3-Dichlorobenzene 147.00 U 

00095-50-1 1,2-Dichlorobenzene 147.00 U 

c;;urrogate Standards Recoveries Rec(nq) Rec(%) 

---Jurroqate 1 1,2-Dichloroethane-d4 119.3 133.8 112.2% 

Tsurroqate 2 Toluene-d8 94.3 92.1 97.7% 

Surrogate 3 1.,4-Bromofluorobenzene 135.4 113.8 84.0% 
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JAMB1ENT AIR VOLATILE ORGANICS ANALYSIS RESULTS,.,----.., 
1AMPLE 1D: 373911205-108 Canister ID Number: 

·TIME RECEIVED: 01-29-92 13:47 Relative Humidity(%): 

TIME ANALYZED: 01-29-92 13:47 Dryer Use. ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A10A.D Sam~le Tmperature(C·): 

. REPORT FILE: BNH5A10A Sample Press • (mmHq) : 

DATE REPORTED: 02-07-92 Calibration (Int/Extl: 

CONCENTRATION 

CAS No. / Compound MW llq nq/L 

00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene. chloride 84.93 

00107-13-1 Acr3lonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94. 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone(MEK) 72.• 14 
,........ 00067-66-3 Chloroform 119.39 

_J 00071-55-6 1,1 I-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 476.8 9536 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methvl-2-~entanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 46.27 925 

00127-18-4 Tetrachloroethene 165.85 21.86 437.2 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 6.15 122.9 

01330-20-7 m-Xylene and/or p-Xylene 106.16 34.56 691.2 

00095-47-6 o-Xylene 106.16 3.18 63.6 

00100-42-5 styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

,;urroqate Standards Recoveries Rec(nq) 
' ......... surrogate 1 1,2-Dichloroethane-d4 119.3 135.9 

Surroqate 2 Toluene-d8 94.3 99.3 

Surroqate 3 1,4-Bromofluorobenzene 135.4 127.2 

NO 

0.050 

20.0 

760 •. 0 

Int. 

ppb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1744.6 

U 

U 

U 

241..5 

63.4· 

U 

27.8 

156.5 

14.4 J 

U 

U 

U 

Rec{%) 

113.9% 

105.3% 

93.9% 
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BNH5AllA.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID : 373911205-108 Canister ID Number: 

-rIME RECEIVED: 01-29-92 15:33 Relative Humidity(%): 

TIME ANALYZED: 01-29-92 15:33 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume(L) :. 

GCjMS DATA FILE: BNH5A11A •.D Sample Tmperature(C·): 

REPORT FILE: BNH5A11A Sample Press. (mmHg) : 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ncr nq/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 . 

00156-60-5 trans-l 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 
) 00071-55-6 1 1,I-Trichloroethane 133.42 

Carbon tetrachloride00056-23-5 

Ippb 

153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131.40 413.1 8262 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 26.49 530 

00127-18-4 Tetrachloroethene 165.85 14.44 288.8 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethvlbenzene 106.16 3.46 69.2 

01330-20-7 m-Xylene and/or p-Xylene 106.16 21. 96 439.2 

00095-47-6 o-Xylene 106.16 1. 78 35.7 

00100-42-5 Styrene 104.10 

00541-73-1 1L 3-Dichlorobenzene 147.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

·Surroqate Standards Recoveries Rec(nq) 

,,surrogate 1 1 2-Dichloroethane-d4 119.3 138.8 

Surroqate 2 Toluene-d8 94.3 92.8 

Surrogate 3 1 4-Bromofluorobenzene 135.4 119.4 

NO 

0.050 

20.0 

760.0 

Int. 

Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1511.5 

U 

U 

U 

138.2 

41.9 

U 

15.7J 

99.5 

8.1 J 

U 

U 

U 

Rec(.%) 

116.3% . 

98.4% 

88.2% 
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'BNH5A12A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID : LAB. BLK. Canister ID Number: 

. 'rIME RECEIVED: 01-30-92 09:20 Relative Hwnidity(%): 

TIME ANALYZED: 01-30-92 09:20 Dryer Use (Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A12A.D Sample Tmperature(CO): 

REPORT FILE:. BNH5A12A Sample Press. (mmHg) : 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW nq nq/L Ippb .!L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1,2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 

00071-55-6 1,1,1-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 

00078-87-5 1 2-Dichloro~ro~ane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methvl-2-pentanone (MIBK) 100.16· 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xxlene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1,3-Dichlorobenzene 147.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

Surrogate Standards Recoveries Rec(nq) 

rSurrogate 1 1J 2-Dichloroethane-d4 119.3 127.7 

surrogate 2 Toluene-d8 94 •. 3 91.3 

Surroqate 3 1,.4-Bromofluorobenzene 135.4 129.2 

NO 

20.0 

760.0 

Int. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rec(%) 

107.0% 

96.8% 

95.4% 
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· BNH5A13A .XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID : 373911205-108 Canister ID Number: 

TIME RECEIVED: 01-30-92 10:13 Relative Humidity (%.) : 

TIME ANALYZED: 01-30-92 10:13 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5AI3A.D Sample Tmperature(C·) : 

REPORT FILE: BNH5A13A Sample Press. (mmHg): 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW nq ngjL 

00075-35-4 1 I-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-l 2-Dichloroethene 96.94 

00075-34-3 1 I-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72 .14 

r~ 
00067-66-3 Chloroform 119.39 

00071-55-6 1,1 I-Trichloroethane 133.42 
~ 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 161.2 3224 

00078-87-5 1,2.-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 7.11 142 

00127-18-4 Tetrachloroethene 165.85 5.87 117.4 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 1. 68 33.7 

01330-20-7 m-Xylene and/or p-Xylene 106.16 12.10 242.0 

00095-47-6 o-Xylene 106.16 0.88 17.5 

00100-42-5 Styrene 104.10 

"'()0541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1,2-Dichlorobenzene 1.47.00 

.. Surroqate Standards Recoveries Rec (ng) 

~3urrOqate 1 1,2-Dichloroethane-d4 119.3 133.8 

Tsurrogate 2 Toluene-d8 94.3 93.7 

Surrogate 3 1,4-Bromofluorobenzene 135.4 126.6 

NO 

0.050 

20 •. 0 

760.0 

Int. 

!ppb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

589.8 

U 

U 

U 

37.1 

17.0 

U 

7.6 J 

54.8 

4.0 J 

U 

U 
U 

Rec(%) 

112.2% 

99.3% 

93.5% 
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· BNH5A14A .XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 
,'SAMPLE ID : 373911205-108 Canister ID Number: 

TIME RECEIVED: 01-30-92 13: 18 Relative Humidity (%.) : 

TIME ANALYZED: 01-30-92 13:18 Dryer Use ( Yes/No): NO 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 0.050 

GC/MS DATA FILE: BNH5A14A.D Sample. Tmperature(C·): 20.0 

REPORT FILE: BNH5A14A Sample Press. (mmHg). : 760.0 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): Int. 

CONCENTRATION 

CAS No. / Compound MW ng ng/L ppb iQ 

00075-35-4 1 1-Dichloroethene 96.94 U 

00075-15-0 Carbon disulfide 76.14 U 

00067-64-1 Acetone 58.08 U 

00075-09-2 Methylene chloride 84.93 U 

00107-13-1 Acrylonitrile 53.03 U 

00156-60-5 trans-1 2-Dichloroethene 96.94 U 

00075-34-3 1,1-Dichloroethane 98.96 U 

00078-93-3 2-Butanone (MEK) 72.14 U 

00067-66-3 Chloroform 119.39 U 

00071-55-6 1,1 1-Trichloroethane 133.42 U 
" 00056-23-5 Carbon tetrachloride 153.83 U 

00071-43-2 Benzene 78.11 U 

00107-06-2 11 2-Dichloroethane 98.96 U 

00079-01-6 Trichloroethene 131.40 92.8 1856 339.5 

00078-87-5 1,2-Dichloropropane 113.00 U 

00080-62-6 Methyl methacrylate 100.05 U 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 U 

00108-88-3 Toluene 92.13 3.22 64 16.8 J 

00127-18-4 Tetrachloroethene 165.85 3.46· 69.2 10.0 J 

00108-90-7 Chlorobenzene 112.60 U 

00100-41-4 Ethylbenzene 106.16 0.87 17.4· 3.9 J 

01330-20-7 m-Xvlene andIor p-Xvlene 106.16 6.19 123.8 28.0 

00095-47-6 o-Xvlene 106.16 J 

00100-42-5 Styrene 104.10 U 

00541-73-1 1 3-Dichlorobenzene 147.00 U 

00095-50-1 1,·2-Dichlorobenzene 147.00 U 

Surrogate Standards Recoveries Rec(n~) Rec~%) 

Surrogate 1 1,2-Dichloroethane-d4 119.3 134.6 112.8% 

Surrogate 2 Toluene-d8 94.3 95.1 100.9% 

Surrogate 3 1 L 4-Bromofluorobenzene 135.4 113.8 84.0% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

.rlSAMPLE ID : 373911205-108 Canister ID Number: 

'rIME RECEIVED: 01-30-92 16:09 Relative Humidity(%): 

TIME ANALYZED: 01-30-92 16:09 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A15A.D SamJ)le Tmperature (C °1 : 
REPORT FILE: BNH5A15A SamJ)le Press. (mmHg): 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW n~ ng/L 

00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methvlene chloride 84.93 

00107-13-1 Acrvlonitrile 53.03 

00156-60-5 trans-1.2-Dichloroethene 96.94 

00075-34-3 1.1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform. 119.39 
.;;.... 

00071-55-6 1.1 1-Trichloroethane 133.42. 
~,' 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1.2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131.40 83.7 1673 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methvl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 2.63 53 

00127-18-4 Tetrachloroethene 165.85 3.01 60.2 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 0.84 16.8 

01330-20-7 m-Xylene and/or p-Xylene 106.16 6.27 125.3 

00095-47-6 o-Xylene 106.16 

00100-42-5 Stvrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 
00095-50-1 1 2-Dichlorobenzene 147.00 

.$urroqate Standards Recoveries Rec(ng) 

jurroqate 1 1.2-Dichloroethane-d4 119.3 136.6 

Surroqate 2 Toluene-d8 94.3 95.5 

Surroqate 3 1.4-Bromofluorobenzene 135.4 12B.8 

NO 

0.050 

20.0 

760.0 

Int. 

Ippb Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

306.1 

U 

U 

U 

13.7 J 

B.7 J 

U 

3.B J 

28.4 

U 

U 

U 

U 

Rec(%) 

114.5% 

101.2% 

95.1% 

.u » 4. 
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BNH5A16A. XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

SAMPLE ID . LAB. BLK . Canister ID Number: 

TIME RECEIVED: 01-31-92 09:24 Relative Humid±ty(%): 

TIME ANALYZED: 01-31-92 09:24 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume(L) : 

GC/MS DATA FILE: BNH5A16A.D Sample Tmperature(C·): 

REPORT FILE: BNH5A16A Sample Press. (mmHg): 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng ng/L 

00075-35-4 lL1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1,1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

-:'"= 00067-66-3 Chloroform 119.39 

00071-55-6 1,1. 1-Trichloroethane 133.42 
-/ 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,.2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Meth~~ methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92 .13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m~Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1. 2-Dichlorobenzene 147.00 

!?urrogate Standards Recoveries Rec(ng) 
i 

,, __ Surrogate 1 1.2-Dichloroethane-d4 119.3 130.5 

Surroqate 2 Toluene-d8 94.3 93.8 

Surrogate 3 1,4-Bromofluorobenzene 135.4 132.9 

NO 

20.0 

760.0· 

Int. 

Ippb Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rec(%) 

109.4% 

99.4% 

98.2% 

;t:or 
S:Z -m 
~s: 
en;t:
-len
:::O-l 
~m_:::0 
<en 
m~ 
:::0
m-l 
00 
O::r: 
:::0 
o 

.....
-
2 
= 
= 




-BNH5A17A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

"'SAMPLE ID : 373911205-108 Canister ID Nulnber: 

TIME RECEIVED: 01.-31-92 10:27 Relative Humidity (%) : 

TIME ANALYZED: 01-31-92 10:27 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A17A.D Sample Tmperature (C' ) :. 

REPORT FILE: BNH5A17A Sample Press. (mmHg) : 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng nq/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84 .. 93 

00107-13-1 Acrvlonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72 .1.4 

........... 00067-66-3 Chloroform 119.39 

-........;/ 00071-55-6 1 1,1-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 42.7 854 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 0.80 16 

00127-18-4 Tetrachloroethene 165.85 1.12 22.4 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene andLor 'p-Xylene 106.16 2.33 46.5 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104'.10 
- 00541-73-1 1,3-Dichlorobenzene 147.00 

00095-50-1 1,2.-Dichlorobenzene 147.00 

3urrogate Standards Recoveries Rec(ng) 
-__ISurrogate 1 1,2-Dichloroethane-d4 119.3 131.0 

Surrogate 2 Toluene-d8 94.3 89.6 

Surro_gate 3 1~4-Bromofluorobenzene 135.4 110.1 

NO 

0.050 

20.0· 

760.0 

Int. 

ppb '0 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

156.2 

U 

U 

U 

4.2 J 

3.2 J 

U 

U 

10.5 J 

U 

U 

U 

U 

Rec(%) 

109.8% 

95.0% 

81.3% 
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BNH5A18A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID : 3.73911205-108 Canister ID Number: 

rIME RECEIVED: 01-31-92 13: 31 Relative Humidity (%): 

TIME ANALYZED: 01-31-92 13:31 Dryer Use ( Yes/No): NO 

ANALYTICAL METHODS: Method l400 Sample Volume (L): 0.050 

GC/MS DATA FILE: BNH5A18A.D Sample Tmperature(CO): 20.0 

REPORT FILE: BNH5A18A Sample Press. (mmHg) : 760.0 

DATE REPORTED: 02-07-92 Calibration (Int/Ext): Int. 

CONCENTRATION 

CAS No. L Comp_ound MW n~ ng/L ippb IQ 
00075-35-4 1,1-Dichloroethene 96.94 U 

00075-15-0 Carbon ilisulfide 76.14 U 

00067-64-1 Acetone 58.08 U 

00075-09-2 Methylene chloride 84.93 U 

00107-13-1 Acrylonitrile 53.03 U 

00156-60-5 trans-1,2-Dichloroethene 96.94 U 

00075-34-3 1 1-Dichloroethane 98.96 U 

00078-93-3 2-Butanone (MEK) 72.14 U 

__~. 00067-66-3 Chloroform 119.39 U 
-'~'i 00071-55-6 III-Trichloroethane 133.42 U 
- ..lt~' 

00056-23-5 Carbon tetrachloride 153.83 U 

00071-43-2 Benzene 78.11 U 

00107-06-2 1 2-Dichloroethane 98.96· U 

00079-01-6 Trichloroethene 131. 40. 46.1 921 168.5 

00078-87-5 1,2-Dichloropropane 113.00 U 

00080-62-6 Methyl methacrJ[late 100.05 U 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 U 

00108-88-3 Toluene 92.13 0.92 18. 4.8 J 

00127-18-4 Tetrachloroethene 165.85 1.20 24.0 3.5 J 

00108-90-7 Chlorobenzene 112.60 U 

00.100-41-4 Ethylbenzene 106.16 U 

01330-20-7 m-Xy1ene and/or p-Xylene 106.16 2.73 54.5 12.4 J 

00095-47-6 o-Xylene 106.16 U 

00100-42-5 Styrene 104.10 U 

00541-73-1 1,3-Dichlorobenzene 14.7.00 U 
00095-50-1 1,2-Dichlorobenzene 147.00 U 

-- !:)urrogate Standards Recoveries Rec(nq) Rec.(%) 

. AUrrOqate 1 1 .2-Dichloroethane-d4 119.3 136.6 114.5% 

Surroqate 2 Toluene-d8 94.3 95.8 101.5% 

Surrogate 3 1 4-Bromofluorobenzene 135.4 120.3 88.8% 

» or
:5:z -m 
£;:5:
en» 
-len 
::O-l::;m
_::0 
<en 
m~ 
::0
m-l nn 
0:1: 
::0 
o 

..../ -2 = = 



¥ 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
SAMPLE ID . NBS GAS Canister ID Number: 5339·. 
rIME RECEIVED: 01-31-92 15:44 Relative. Humidity (%) : 

TIME ANALYZED: 01-31-92 15:44 Dryer Use ( Yes/No) : YES 
ANALYTICAL METHODS: Method 1400 Sample Volume (L): 1.0 

GC/MS DATA FILE: BNH5A19A.D Sample Tmperature(C·): 20.0 

REPORT FILE: BNH5A19A Sample Press. (mmHg) : 760.0 
. DATE REPORTED: 02-07-92 Calibration (IntLExt): Int. . 

CONCENTRATION 

CAS No. / Compound MW ng ng/L ppb Q 

00075-35-4 1 1-Dichloroethene 96.94 U 

00075-15-0 Carbon disulfide 76.14 U 

00067-64-1 Acetone 58.08 U 

00075-09-2 Methylene chloride 84.93 16.44 16.44 4.65 

00107-13-1 Acrylonitrile 53.03 U 

00156-60-5 trans-1,2-Dichloroethene 96.94 U 

00075-34-3 1 1-Dichloroethane 98.96 U 

00078-93-3 2-Butanone (MEK) 72.14 U 

00067-66-3 Chloroform 119.39 21.55 21.55 4.34 
~ 

00071-55-6 1,1 1-Trichloroethane 133.42 28.59 28.59 5.15 
--:..,.. 00056-23-5 Carbon tetrachloride 153.83 28.94 28.94 4.52 

00071-43-2 Benzene 78.11 12.90 12.90' 3.97 

00107-06-2 1,2-Dichloroethane 98.96 18.83 18.83 4.57 

00079-01-6 Trichloroethene 131.40 24.52 24.52 4.49 

00078-87-5 1 2-Dichloropropane 113.00 21.64 21.64 4.60 

00080-62-6 Methyl methacrylate 100.05 U 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 U 

00108-88-3 Toluene 92.13 16.65 16.65 4.34 

00127-18-4 Tetrachloroethene 165.85 33.26 33.26 4.82 

00108-90-7 Chlorobenzene 112.60 20.95 20.95 4.47 

00100-41-4 Ethylbenzene 106.16 19.64 19.64 4.45 

01330-20-7 m-Xylene and/or p-Xylene 106.16 U 

00095-47-6 o-Xylene 106.16 18.48 18.48 4.18 

00100-42-5 Styrene 104.10 U 

00541-73-1 1,3-Dichlorobenzene 147.00 U 
00095-50-1 L,2-Dichlorobenzene 147.00 U 

·,surrogate Standards Recoveries Rec(ng) Rec(%) 

jurroqate 1 1 2-Dichloroethane-d4 119.3 130.4 109.3% -
'Surrogate 2 Toluene-d8 94.3 94.3 100.0% 

surrogate 3 1 4-Bromofluorobenzene 135.4 115.5 85.3% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

'!.sAMPLE ID : LAB. BLK. Canister ID Number: 

TIME RECEIVED: 02-03-92 10:22 Relative Humidity(%) : 

TIME ANALYZED: 02-03-92. 10:22 Dryer Use L Yes/No) : 

ANALYTICAL METHODS: Method 1400 Sam-'ple Volume (L): 

GC/MS DATA FILE: BNH5A20A.D Sample Tmperature(C"): 

REPORT FILE: BNH5A20A Sample Press. (mmHg) : 

DATE REPORTED: 02-1492 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng ng/L Ippb IQ 
00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Meth~lene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-12-Dichloroethene 96.94 

00075-34-3 1,1-Dichloroethane 98.96 

00078-93-3 2-Butanone{MEKJ 72.14 

00067-66-3 Chloroform 119.39 

. 00071-55-6 1,1 I-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153 •. 83 

00071-43-2 Benzene 78.11 

00107-06-2 l,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131.40 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 MethJLl methacrylate 100.·05 

0010S-10-1 4-Methy_l-2-pentanone (MIBK) 100.16 

0010S-SS-3 Toluene 92.13 

00127-1S-4 Tetrachloroethene. 165.S5 

0010S-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 styrene 104.10 

0054.1-73-1 1.3-Dichlorobenzene 147.00 

00095-50-1 l,2-Dichlorobenzene 147.00 

, $urroqate Standards Recoveries Rec(ng) 

13urroqate 1 1.2-Dichloroethane-d4 119.3 124.2 

Surrogate 2 Toluene-dS 94.3 S7.9 

Surrogate 3 1 4-Bromofluorobenzene 135.4 110.6 

NO 

20.0 

760.0 

Int. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
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Rec1.%) 
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93.2% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID : 373911205-108 Canister ID Number: 

'rIME RECEIVED: 02-03-92 11: 22 Relative Humidity (%) : 

TIME ANALYZED: 02-03-92 11: 22 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A21A.D Sample Tmperature(CO): 

REPORT FILE: BNH5A21A Sam];)le Press. (mmHg) : 

DATE REPORTED: 02-14-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. L COlllPound MW nq nq/L. 

00075-35-4 1,1-Dichloroethene 96.94· 

00075-1:5-0 Carbon disulfide 76.14 

00067-64-1 Acetone 5S.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans.-l,2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 9S.96 

0007S-93-3 2-Butanone (MEK) 72.• 14 

'.,....~ 
00067-66-3 Chloroform 119.39 

00071-55-6 1,1 1-Trichloroethane 133.42 
,... ~" 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 7S.11 

00107-06-2 1,2-Dichloroethane 9S.96 

00079-01-6 Trichloroethene 131.40 11. 7 233.0 

00078-S7-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00·10S-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-8S-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

0010S-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-X31ene 106.16 

00100-42-5 Styrene 104.10 

-00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1,2-Dichlorobenzene 147.00 

Surroqate Standards Recoveries Rec(nq) 

Surroqate 1 1,2-Dichloroethane-d4 119.3 123.2 

Surroqate 2 Toluene-dS 94.3 S7.0 

surrogate 3 1,4-Bromofluorobenzene 135.4 112.6 

NO 

0.050 

20.0· 

760 •. 0. 

Int. 

ippb tQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

42.6 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

Rec(%) 

103.3% 

92.3% 

83.2% 
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BNH5A22A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID : 373911205-108 Canister ID Number: 

.l'IME RECEIVED: 02-03-92 13:15 Relative Humidity (%) : 

TIME ANALYZED: 02-03-92 13:15 D£Yer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A22A.D Sample Tmperature(C D 
): 

REPORT FILE: BNH5A22A Sample Press. (mmHg): 

DATE REPORTED: 02-14-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng nq/L 

00075-35-4 1 I-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1,2-Dichloroethene 96.94 

00075-34-3 1L 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

:~ ~ 
00067-66-3 Chloroform 119.39 

) 00071.-55-6 1 1 1-Trichloroethane 133.42 
~~ 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 10.4 207.4 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methvl methacrJ[late 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-:20-7 m-Xylene and/or ~-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00]:00-42-5 Styrene 104.10 

00541-73-1 1,3-Dichlorobenzene 147.00 

00095-50-1 1,2-Dichlorobenzene 147.00 

-~urrogate Standards Recoveries Rec(ng) 

-...-Jurrogate 1 1,2-Dichloroethane-d4 119.3 127.5 

Surroqate 2 Toluene-d8 94.3 87.5 

Surrogate 3 1,.4-Bromofluorobenzene 135.4 103.2 

NO 

0.050 

20.0 

760.0 

Int. 

Ippb !Q. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

37.9 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

Rec (%) 

106.9% 

92.8% 

76.2% 
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BNH5A23A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID : 373911205-108 Canister ID Number: 

:rIME RECEIVED:. 02-04.-92 11.:09 Relative Humidity(%): 

TIME ANALYZED: 02-04-92 11:09 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L):. 

GC/MS DATA FILE: BNH5A23A.D Sample Tmperature(C'): 

REPORT FILE: BNH5A23A Sample Press. LmmHg): 

DATE REPORTED: 02-14-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Comp.ound MW nq ngjL 

00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1.,2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2.-Butanone (MEK) 72.14 

'.,.~ 
00067-66-3 Chloroform 119.39 

00071-55-6 1. 1, I-Trichloroethane 133.42 
-- 00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 7.4 148.9 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-X.ylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

Surrogate Standards Recoveries Rec(ngl 

-Surrogate 1 1 2-Dichloroethane-d4 119.3 133.7 

Surrogate 2 Toluene-d8 94.3 91.1 

Surroqate 3 1 4-Bromofluorobenzene 135.4 111.4 

NO 

0.050 

20.0 

760.0 

Int. 

Ippb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

27.2 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

Rec1.%) 

112.1% 

96.6%. 

82.3% 
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, BNH5A24A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS, RESULTS I 
,.,......... SAMPLE ID : LAB. BLK. Canister ID Number: 

TIME RECEIVED: 02-06-92 09:00 Relative Humidity(%): 

TIME ANALYZED: 02.-06-92 09:00 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume(L) : 

GC/MS DATA FILE.: BNH5A24A.D Sample Tmperature(C·): 

REPORT FILE: BNH5A24A Sample Press. (mmHg): 

DATE REPORTED: 02-14-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng ng/L 

00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrvlonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1,1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72 .14 

00067-66-3 Chloroform 119.39 

~~~ 00071-55-6 1 1,I-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1 2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK~ 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 1.65.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541....:73-1 1 3-Dichlorobenzene 14,7.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

,Surrogate Standards Recoveries Rec(nq). 
\ 

',---" Surro-.9_ate 1 1,2-Dichloroethane-d4 119.3 127.1 

Surroqate 2 Toluene-d8 94.3 86.8 

Surrogate 3 1,4-Bromofluorobenzene 135.4 114.1 

NO 

20.0 

760.0 

Int. 

ippb iQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

Rec(%} 

106.5% 

92.0% 

84.3% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

SAMPLE ID : 373911205-108 canister ID Number: 

TIME RECEIVED: 02-06-92 11: 12 Relative Humidity(%) : 

TIME ANALYZED: 02-06-92 11: 12 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A25A.D Sample Tmperature(C·): 

REPORT FILE: BNH5A25A Sample Press. (mmHg): 

DATE REPORTED: 02-14-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. L Com~ound MW ng nq/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Meth~lene chloride 84.93 

00107-13-1 Acrvlonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone(MEKJ 72.14 

-~ 
00067-66-3 Chloroform 119.39 

00071-55-6 1,1 1-Trichloroethane 133.42I 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 5.2 103.8 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Meth~l methacrylate 100.05 

00108-10-1 4-Methvl-2-pentanone(MIBK) 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1 2-Dichlorobenzene 147.00 

Surrogate Standards Recoveries Rec(ng) 

'surrogate 1 1 2-Dichloroethane-d4 119.3 129.5 

Surroqate 2 Toluene-d8 94 •. 3 . 90.3 

Surrogate 3 1 4-Bromofluorobenzene 135.4 120.7 

NO 

0.050 

20.0 

760.0 

Int. 

ppb IQ 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

19.0 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Rec(%) 

108.5% 

95.7% 

89.1% 
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BNH5A26A.XIS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
AMPLE ID : NBS GAS Canister ID Number: 

rIME RECEIVED: 02-06-92 13 :21 Relative Humidity(%) : 

TIME ANALYZED: 02-06-92 13:21 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sam~le Volume (L): 

GC/MS. DATA. FILE: BNH5A26A.D Sample Tmperature(c·): 

REPORT FILE: BNH5A26A Sample Press. (mmHg) : 

DATE REPORTED: 02-14-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng ngjL 

00075-35-4 1,I-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 15.75 15.75 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-1 2-Dichloroethene 96.94 

00075-34-3 l~I-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 21.36 21.36 

, 00071-55-6 1 1, I-Trichloroethane 133.42 27.87 27.87 

00056-23-5 Carbon tetrachloride 153.83 29.70 29.70 

00071-43-2 Benzene 78.11 12.66 12.66 

00107-06-2 1 2-Dichloroethane 98.96 19.13 19.13 

00079-01-6 Trichloroethene 131.40 24.30 24.30 

00078-87-5 1 2-Dichloro~ro~ane 113.00 20.38 20.38 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88.-3 Toluene 92.13 15.58 15.58 

00127-18-4 Tetrachloroethene 165.85 32.24 32.24 

00108-90-7 Chlorobenzene 112 •. 60 20.75 20.75 

00100-41-4 Ethylbenzene 106.16 19.17 19.17 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-X_ylene 106.16 17.98 17.98 

00100-42-5 Styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 L,2-Dichlorobenzene 147.00 

$urrogate Standards Recoveries Rec(ng) 

urroqate 1 1 2-Dichloroethane-d4. 119.3 133.4 

Tsurrogate 2 Toluene-d8 94.3 93.0 

surrogate 3 1 4-Bromofluorobenzene 135.4 112.3 

5339 

YES 

1.0 

20.0 

760.0 

Int. 

ppb Q 

U 

U 

U 

4.46 

U 

U 

U 

U 

4.30 

5.02 

4.64 

3.90 

4.65 

4.45 

4.34· 

U 

U 

4.07 

4.67 

4.43 

4.34 

U 

4.07 

U 

U 

U 

Rec(%) 

111.8% 

98.6% 

82.9% 
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BNH5A27A.XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
SAMPLE ID : LAB. BLK. Canister ID Number: 

TIME RECEIVED: 02-10-92 09:20 Relative Humidity(%): 

TIME ANALYZED: 02-1.0-92 09:20 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A27A.D Sample Tmperature.(C·): 

REPORT FILE: BNH5A27A. Sample Press. (mmHg.): 

DATE REPORTED: 02.-14-92 Calibration LInt/Ext): 

CONCENTRATION 

CAS No. / Compound MW nq nq/L 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.93 

00107-13-1 Acrvlonitrile 53.03 

00156-60-5 trans-I 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

.~. 
00067-66-3 Chloroform 119.39 

00071-55-6 1 1 I-Trichloroethane 133.42 
.<' 

00056-23-5 Carbon tetrachloride 153.83· 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131.40 

00078-87-5 l,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanonelMIBK) 100.16 

00108-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.85 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1,2-Dichlorobenzene 147.00 

Surrogate Standards Recoveries Rec(ng). 

~urrogate 1 1,2-Dichloroethane-d4 119.3 132.8 

Tsurroilate 2 Toluene-d8 94.3 95.4 

Surroqate 3 1,4-Bromofluorobenzene 135.4 108.7 

NO 

20.0 

760.0 

Int. 

rp~ Q 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

RecL%) 

111. 3% 

101.2% 

80.3% 
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BNH5A2SA.XLS 

-. • 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS I 
AMPLE ID : 373911205-10S Canister ID Number: 

·rIME RECEIVED: 02-10-92 12:32 Relative Humidity(%).: 

TIME ANALYZED: 02-10-92 12:32 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 14"00 Sample Volume (L): 

GCjMS DATA FILE: BNH5A2SA.D Sample Tmperature(C·): 

REPORT FILE: BNH5A2SA Sample Press. (mmHg): 

DATE REPORTED: 02-14-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. L com~ound MW nq ng/L 

00075-35-4 1 1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 5S.0S 

00075-09-2 Methylene chloride S4.93 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-lL 2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 9S.96 

00078-93-3 2-Butanone (MEK) 72.14 

-~ 
00067-66-3 Chloroform 119.39 

00071-55-6 1,1 I-Trichloroethane 133.42 
~ 

00056-23-5 Carbon tetrachloride 153.S3 

00071-43-2 Benzene 7S.11 

00107-06-2 1 2-Dichloroethane 9S.96 

00079-01-6 Trichloroethene 131. 40 2.3 46.0 

0007S-S7-5 1,.2-Dichloropropane 113.00 

000SO-62-6 Methyl methacrylate 100.05 

0010S-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

0010S-88-3 Toluene 92.13 

00127-18-4 Tetrachloroethene 165.S5 

001.08-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 

01330-20-7 m-Xylene and/or p-Xylene 106.16 

00095-47-6 o-Xy).ene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 
00095-50-1 1,2-Dichlorobenzene 147.00 

~urroqate Standards Recoveries Rec(nq) 

,surroqate 1 12-Dichloroethane-d4 119.3 137.0 

Surrogate 2 To1uene-d8 94.3· 94.7 

Surroqate 3 1. 4-Bromofluorobenzene 135.4 110.9 

NO 

0.050 

20.0 

760.0 

Int. 

Ippb Q 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

8 •. 4 J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
U 

Rec(%) 

114.S% 

100.5% 

S1.9% 
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AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

AMPLE ID .. 373911205-108 Canister ID Number: 

.rIME RECEIVED: 02-12-92 14:06 Relative Humidity (%) : 

TIME ANALYZED: 02-12-92 14:06 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A29A.D Sample Tmperature(C·): 

REPORT FILE: BNH5A29A Sample Press. (mmHq) : 

DATE REPORTED: 02-14-92 Calibration JInt/Ext): 

CONCENTRATION 

CAS No. / Compound MW nq nq/L 

00075-35-4 1,I-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 58.08 

00075-09-2 Methylene chloride 84.• 93 1.66 1.7 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-I 2-Dichloroethene 96.94' 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 
'\
) 00071-55-6 1,1 I-Trichloroethane 133.42 

00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 78.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131.40 45.8 45.8 

00078-87-5 1,2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

00108-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 1.34 1 

00127-18-4 Tetrachloroethene 165.85 2.37 2.4 

00108-90-7 Chlorobenzene 112.60 

00100-41-4 Ethylbenzene 106.16 0.61 0.6 

01330-20-7 m-Xylene and/or p-Xylene 106.16 1. 36 1.4 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

-00541-73-1 1 3-Dichlorobenzene 147.00 
00095-50-1 1,2-Dichlorobenzene 147.00 

'~urrogate Standards Recoveries Rec{nq) 

Surroqate 1 1.2-Dichloroethane-d4 119.3 115.7 

Surrogate 2 Toluene-d8 94.3 89.8 

Surroqate 3 1,4-Bromofluorobenzene 135.4 114.9 

5340 

YES 

1.00 

20.0 

760.0' 

Int. 

Ippb IQ 
U 

U 

U 

0.5 J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

8.4 

U 

U 

U 

0.3 J 

0.3 J 

U 

0.1 J 

0.3 J 

U 

U 

U 
U 

RecC%) 

97.0% 

95.2% 

84.9% 

--~ ..----.-;---------.............. ...... 


BNH5A29A.XLS 

» or 
S:Z -m 
~s: en» 
--len 
::0--1::;m
_::0 
<en 
~~. 
m--l 
0 0 
OX 
::0 
o 

.....
-
iii! = 
= 




to. 

BNH5A30A. XLS 

AMBIENT AIR VOLATILE ORGANICS ANALYSIS RESULTS 

,~SAMPLE ID : 373911205-10B canister ID Number: 

TIME RECEIVED: 02-19-92 12:30 Relative Humidity(%) : 

TIME ANALYZED: 02-19-92 14:32 Dryer Use ( Yes/No): 

ANALYTICAL METHODS: Method 1400 Sample Volume (L): 

GC/MS DATA FILE: BNH5A30A.D Sample Tmperature(C·): 

REPORT FILE: BNH5A30A Sample Press. (JDInHg) :. 

DATE REPORTED: 02-14-92 Calibration (Int/Ext): 

CONCENTRATION 

CAS No. / Compound MW ng nq/L. 

00075-35-4 1,1-Dichloroethene 96.94 

00075-15-0 Carbon disulfide 76.14 

00067-64-1 Acetone 5B.08 

00075-09-2 Methylene chloride 84.93 9.7B 9.B 

00107-13-1 Acrylonitrile 53.03 

00156-60-5 trans-l.,2-Dichloroethene 96.94 

00075-34-3 1 1-Dichloroethane 98.96 

00078-93-3 2-Butanone (MEK) 72.14 

00067-66-3 Chloroform 119.39 

~ 00071-55-6 1 1,.1-Trichloroethane 133.42 1.00 1.0- 00056-23-5 Carbon tetrachloride 153.83 

00071-43-2 Benzene 7B.11 

00107-06-2 1,2-Dichloroethane 98.96 

00079-01-6 Trichloroethene 131. 40 7B.l 78.1 

00078-87-5 1 2-Dichloropropane 113.00 

00080-62-6 Methyl methacrylate 100.05 

001:08-10-1 4-Methyl-2-pentanone (MIBK) 100.16 

00108-88-3 Toluene 92.13 3.38 3 

00127-18-4 Tetrachloroethene 165.85 6.12 6.1 

00108-90-7 Chlorobenzene 112.60 2.52 2.5 

00100-41-4 Ethylbenzene 106.16 0.56 0.6 

01330-20-7 m-Xylene and/or p-Xvlene 106.16 2.11 2.1 

00095-47-6 o-Xylene 106.16 

00100-42-5 Styrene 104.10 

00541-73-1 1 3-Dichlorobenzene 147.00 

00095-50-1 1~2-Dichlorobenzene 147.00 . 

,?urroqate Standards Recoveries Rec(ng) 

,,&urroqate 1 1 2-Dichloroethane-d4 119.3 128.1 

surrogate 2 Toluene-dB 94.3 91.9 

Surroqate 3 1 4-Bromofluorobenzene 135.4 119.B 
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iVOffil ORGANIC (JIPOUND REPORTI 
~E ID: F&O Htt-"",,~Nl 15AM~~E MATRIX: 501 
1lIl'I!I'i~: -6-92 IPREP METHOD: METHANOL E: 

TIME ANALYZED: 1-15-92 OIL. FACTOR 1833 
INAL :AI : G~f"'~ 
GUMS DATA f LE: VO( )\lt~ lU 
DATE REPORTED: 2 -v~ ~t~OR F LE: 

JIll 
COIIIlOInI MaDe CAS' PPB 
Dichlorodifluoromethane 00075-71-8 830 
Chloromethane 00074-87-3 830 
Vinyl chloride 00075-01-4 830 
Bromomethane, 00074-83-9 830 
Ch oroethane - -
rIc oro uorometnane - 

-DIC oroet ene - -
etnv ene C orl e - 

trans - Icnloroetnene - 
-Dlc oroetnsne - -

CIS -DIC oroet ene - 
.2-Dlc orocro ne )'1 - -
rcxnoc oromet ane - -

:n oro orm. - -- rlC oroet ane - -
~Icn oro ro ne )0; - -

arl)On tetrac Orl e JU)C - -
enzene - -
:-z;lJI en oroemane - -
rl Cfi1 oroefllene - -
:7;O,Cfi' orooro ne - -
iDromomefll sne - 
fDmOcfi CI\l oromet ane - 

CIS .3 Icnlor ropene - 
o uene - 

trans .3-DICh, oro ropene - -
.2 rlchloroet sne - 
-0 I cn I orODro ane - 

et racn I oroet ene - 
lbrcxnocnloromet ane -It, -

-01 rcxnoet ane - 
orOberzene JU - -

1.2- etraCll1oroetnane - -
tf1Y(1)enzene - -

m-i(Vene - 
-r.lene - -
tvrene - -
r0mi5form - 
SODrorwrl'ii>nzene - 

o;X-v ene - 
~2.7- etracliloroethane - -

~2~3- r I Cfi' orooroDane - -
rcxnoD@nzene - -

n~-"ooVTl>iOnzene - 
-Ch oroto uene - -
.3. - r IInetnv benzene - 
-en oroto uene - 

tert - utvLbenzene - 
.2 - rlmetw benzene - 

sec ut Lbenzene - -
- S ro)v to uene - - It ~u - IC orobenzene - - It ~u - IC orobenzene -  It ~U 

n utv nzene -  It - IC orobenzene -  It - I rcxno -c orocropane - 
.4  rlchlorObenzene - 

exach orobutac lene -ell 

aOOths ene -~u-

- rl cn I orobenzene -  ~u 

lAC 

RESULT 
PPB 
NO 
NO 
NO 
NO 

52~ • 
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NO 
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ND 
NO 
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FEASIBILITY STUDY REPORT 

LlNEMASTER SWITCH CORPORATION 


WOODSTOCK, CONNECTICUT 

DECEMBER 1992 


~, . 

J 
\ 

86088\DLB0717A.WP 

»or 
S:Zzm-s:en»-len 
~. rri· 
::!::o 
<en 
m~ 
;;0-1
mC)
C1 .,....
0· ..... 
;;0 
o 

....
-
iii! 
= 
= 


http:86088\DLB0717A.WP


,, 
:..'<,
;,\,.,.., ' 

" 

.. 

"-:
" 

-':,~,~~ "", _\,'</." 
,j' - -.:"::, \,;'/\ f ;?< Y"

" i.  - --;;tl :', >.1-- \' 
l.-:'~C .~.'.'~~~{ "4'(/':' 

-' ~\':-':.L.~ ~~_,... 

NOTICE '" 
If the filmed image is less clear 

than this Notice it is due to LlNEMASTER SWITCH LINDO
ADMINISTRATIVE RECORD the quality of the document 

being filmed. 

:".'" 

/.,/ 1

," ~/rr 

""1: "/r
~ .... 

J J ' 
"' \ I),' 

~.~~;- ..~ ~ 
. : 't~l.; I .t~t.

:J:j

i~ 

.;\ 
(:"t,.>
." ~ 

~i~•.
} - -". -.., liB't" .._

\'J" --....--" ;:. .-''''''- 0--
~.,~__",~ .... 
~------ ....~. ___ftl_._ ~ 

jI,' ~--- .... 

~: wa'n' 
tt;' I':
',"'" .., IB 
~:. j 1 I u .. 
..lit, : ....;; 

;I,.,,~==--
, --..,....--
..;-~--=::..~3 
-..:==-.:..-==::-

!j,t, 
, 'I I 

'il ! 
tG

" 

:"1:-/\ t. 
\ /' ." 'I' 
,\ ,,: -\ 1 i

,I " 
.. vi )'\ - \ I 
• \.~. I ~ •\,,' I . \'\ 
I' '" -.. ' !, \'';1, ", 'i \, ' ),,1 " _ : J. 

I : H':. 

/) ... :" \:( 

,:./,' '::!;;i~ .. 
"r~-':. .. i' ~ .". 
, , 

.~f ~ 

".' }~ 
: •• .: 'If( 

'\' i:-'~ 

·';f~ 
.~~~Jj.~~..... 

~ ; .' ::';,i, 
,I. I.S ~!'i:l 
.: ;'~I •.. ~S: 

\,;1t~ 

'~i~ 



\
N

O
T

IC
E

 
-;: ..""" . 

:; :
{

 ,....,i
If th

e
 film

ed
 im

ag
e is le

ss c
le

a
r 

' ....
~

LiN
E

M
A

S
TE

R
 S

W
ITC

H
th

a
n

 th
is N

o
tice it is d

u
e to

 
~/_:. t~~=_ 


th
e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

IN
IS

TR
A

TIV
E

 R
E

C
O

R
D

 
\~;>:.;~. ..,. -(,,-

;,; 

LIN003 

5··Y
• 

":I..t • .1-_, '.:.:, ,; 
_

' 
:.. " _ 

__~
b

ein
g

 film
ed

. 

01;
• 

N
 

i 
.
.
.
.
 

.
.
.
.
 

~ 

--f-jf--+
-+

-+
-+

-+
-+

-+
--"-l.-

I i I"l 1IIIIIIIIIImw:r::q::~ru+nlll-WlP+++l-U+clllll=l;

. ... 

-_. 
-

-.-
-----. 

..-
.... ·-~1·-}tlt· I. 2

I I I I I t ·t+++tt·· ...-
-

.. 
.-. -

. 
... 

-
~

--
.-

-
~

-.. --
. -_.

J
-
.
l
4

4
-
1

·


-.
~ 

-_.,. 
---

---
_

. 
• 

__ . 
._ 

-
...;.. 

_
_

_
_

. 
.
.
 

•
_
~
 

0.

~ 
-

'0
. 

_
_

 
.
_

 
_

_
 

_ 
_ 

_
.
 

_ 

_
. -

-_. 
_

. 
-
~

-
_. 

..-
.-

-
-

.. -
-

-
.
 


I·~ 

---
.:-. 

--
-

.. 
.


'.. 
~ 

~~ 
w

 
~ 
~
 

~ 
'" 

Q
 
~
 

\0
 

.. 
'. -

I -
)
 

-r-l 
j -"I"' 

--
. j -. 

... 
-

---
-

-
-

-1 
\... t-

. 
Q

 
.~ 

II 
· _. 

-...... j Ir1 II -. 
i 

+, 
" j-I';' i'j ~ll ~.: .--~ ~I~ '.~ ~ '-, ,-1-

-
.'.

,1
A

.ID
 

f ~>'!' 
I 

-
-

. 
I"

 
-t ,-'1 ! . I 

"I 
I 

l
'
!
'
 I 1 

I 
-

-i"-
--I 

. 
--I

.
.
.


'Q

 
I
,
 

I
,
 

I
,
 

I 
. 

: 
'

-". 
--

-
I '" 

! ~ 
: 
I
I
i
 
I
i
:
 

I 
I 

,
.
,
 

.... --
_.' ..-

--
-
,
-
-

-
I' 

! 
I 

: 
I 

.. 
'1-

... 
. -.. 

.\ I 
; 

1 
, I : I 

I 
! , I 

,
.
 

!
!
 

i 
"I"'~ _.... --1 

-
-I 

_
.1

. i 
i 

!-I '1 ,I
1 

,-
-

_
.
 

.. 
I, 

",._
.-

I 
i uJ 

.
I 

I 
; 

: 'i 
I 

I 
J 

• 
•• 

-
.
-

'-l--.1-
! 

r I'l 1--
I I 

'"
 

J 
.
-

-
• 

-
-

-
-
,
'
 

--I 
I () 

. 
. 

. 
I . 

, . 
. 

I 'j'" 
'-1--;; 

l
'
 

I 
J 

"
,
 I

:[ 1-' -.~ 
.. 

-~ 
I· l 

1 
I··:,' I 

! 
i 

1
-
.
j
 

1 
, 

I
!
 

~~ 'g 
'-.J 

.
.

_
-

1
-,"" 

_ 
"/I":'~ 

i
i
i
!
 

: I 
" [ ....-., .... ----1·1 ..· ; : 1--; ,-'1'1

.,'.... 
. 

"-
--

I . -
. I 

I r 
i
·
 

I 
I 

••j I-,·! I 
1-i 

. 
I 

'--', 
, 

, 
') 

. 
. 

I 
. I ' . 

I'~ --=.-~ -I ~~ .,.-:! 
:: I 

~ I 
~ i
:
 

I i 
II 

" 
\' 

:' 
! 

; i I
,. 

; 
; 

I 
I 

-
' 

I 
1 

~ 
I 

! 
I 

; 
, 

t 

1 ~ 
~ 

.
•
.
."
.
-
.
 

I
,

I
' -

'1 
I I 

>
.
.
 

I . I 
"
I
 

j 
: 

I : 
I

1-_
. 

--., 
r·.;....·! 

: 
: 

I t· 
.....j.. I 

; 
,,"" -----. -l-iIi 

'
!
 

I" 
I:~"

--" ..~:~.= I i I~I
i
.
 

' : i 
. 

i ! , 

I 
, 

I 
.. 

--
.. 

-
'" 

• "
j
 

. 
: 

; 
• 

, 
I 

e 

. 

-. 
I 
J
:
"

• 
I 

! 
i 

I 
I 

i 

I 

I
,
 

• 
, 

.
!
,
.
 

, 
I
-
-
-
'
-
~
'
-
"
"
"
"
"
"
"
"
"
~
-
-
'
-
"
"
:
"
-
~
,
-
,
-
,
,
,
-
,
-
-
-
-
,
 
~
.
-......-

-...--
..... 

... 
....... 

. 
. 


~ 
j 

:,)
(-

\. ("'"
' 

-
-

·--_
_

_
_

_
_

_
.
.
-
-
.
"
;
:
"
.
~.....

_
~
.
_
r
,
.
.
-______________

_ 

~. 
~ 

i 



~
 

.y
 

N
O

T
IC

E
 

If th
e
 film

ed im
ag

e is less clear 
-

"'1:,0.':.
th

a
n

 th
is N

otice it is d
u

e to
 

L
lN

E
M

A
sT

E
R

 S
W

IT
C

H
 

LINDO
] 

,> 
c 

th
e
 q

U
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

IN
iS

T
R

A
T

IV
E

 R
E

C
O

R
D

 
" 

. )":".-J
"", .5

 .J
 ..

b
ein

g
 film

ed
. 

i=~IJ 


If . ~ j 

j·.~~W-.-I-+-t~---+--t
__ 

.] 
1 

1 
1 

1 
I 

1 
1 

1 
I· 

1.1 
I 

I 
1

VI 
_ 

_
I
 

I 
I 

1 
1

_
'

L
_

 
1 

·.. 1 

-rlt~t++~'r 
-I tJJ III1

1
IIIII 

ItliJ-.1 I I Itt·.
~
~
-

'-+-"-l--1,1 J 1 1 1 1 ttl IIi 111 II' 
I 

I 
I--l-I 

I 
I 

I 
I 

I 
I 

I 
I 

I
I 

I 
I 
I
I
 

I 
I 

I 
I 

I 
I 

r 
J
"
 

rf 
-)) 

..-
,..~. 

" \", 

-------------
. 

.
.
~
 ..._-_._-

'" -
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
~
-

• 
j 
b

*
 



i 
j 

PREPARED 
BY 

M:SD 

DATE 

5-104'2. 

CHECKED DATE 
BY 
~ - .s}1.IIn. 

PROJECT JII( 

86-88 
'-..J( SHEET NO. 

I of.Lir,eM"$fe r Zone' kect CQ/Cl.{lati"OflS CPk"iMe+ei ) 

1 

I I J Iii I I I 
I~'~~ I I I I I 1 I 1 

I I II I I I I I 
, -t. " :4r~a ZOI'l /. _, 0."'"7i.~' .1" .7,o.~D· 30 7'Q ,(. Cf~o ~ Zi lil/~";t -I ,!I 

I i I II y. iii' i I I 

! I! 1 i Ii i'l i i! . i~: I!, 1 I i I 

; :f)i:t-we'L~!~ !....·#titi.2t'-MJ ~ 13'_"'~fl3.s7J3.p1 rq.~'fx"'r-::: /22"7':; ~.f1. lj 
1 ;! I r ,1: 1 1 :; r i I· i: 

~I--_.:..-, .._ I!:: IJ-.L.i"i! iii '_' i I Iii:: 
J I Ii:: i!! I i -I--~---!-I-,Ii----+J -J.,..-'-I 

t : :A~f~Q3e.fBecl(-Ddl:;~~c.~t;t~e¥~o.0 .' I~~w. 6:"/1V~f~,,~ I 

t--~ 1v!t-1051i I 52'S :: - i . : . i . !-! ' I , i I I 

I t ~~i4t++i~{' i I :-1 iii:: !:!!;; ;s-jV4'·fc. : 

I :S:2S'.!fZ' 
- )1~!/-'lo f. ' ; 52.:~ !! ill! ,i '.S':5'-Y. 93 i 

i ~w-i6+ I i i5'ZLI 'I I I I I Iii I ~ ~t;lI.joi i 
I I I I I ! I I I I! : 1 ! I I I I I I I 

» or 
s:z -m 
~s: en»-len 
::0-1 
~m_::0 
<en 
m~ 
::0
m-l 
00
o::C 
::0 
o 

_.r

= 
i2\.:.--

\ 

:--./1'<:::.,'io:::;. 

= 
W 

i 
: 
I 

I ! I iii I I I J 

J J I' ,: J! Vj-/-! : :5"2.51 
i DII.I-:2 t ! i~ 2.11 1 l 

i I I I 
I 'I I 
iii 

ii, I 
I! , I • 

i !" 

: 
I 

I 
; 

! 

! 

ill I I I j I ;: 
"1" .. . ,'!)ClZ.lIC" 

iii 5t!o. ~>_ I; 

i 
I 

! 

1 
; 

! D\·.I..lI./~ 
! I! 
: -1 : ! 

I iSi~ 
i:! I 

I ; I! 

Vi 
I I 

! 

j: 
:! 

i ! 

1 I 
!!!! I 

I:: 

!! 
I 1 

; 
I! 
i 

;! S'5'?,t5 .. ! 
i; i I I ! I 

___ ! j! 
.;f ;;RI:/t L{-I.5~M~rfI+!ll.t4~efjQ/\Orf;i's I Clo:l %trcl(ke~J~_____-, 

en .•••" 



I 
PREPARED 

BY 
CHECKED DATE PROJECT NO 

~~rs\~~\9Z Bt-e8,#';jD 

I .ill I 1£ 
I I I 1 J v 
i 
I I 

I : 

, I 
; , 

I i I i i I 

I 1 I16/~-~+' t;~BII! I 1I11 

I 

1 

i 

I 

SHEET NO. 
1. of 

I ! 
,,I ~~.~~I~~~~~~7.~,~S-+'~!~~I. I 4-~~--'_'~'~~I-+~~+-~-+4 

l-Sl- i: ;6'7;,1 ! i 1 TT, 
! : I , 
; I ! , I , I 

i 

i 
, 

! I, 

!._I__~ 
, 

! r! 
, , I 1 , 1 

i i !, 

I . ~ ! , ff~ ----,---:.:--'-'---'-'---'--'--0--";'"_ 

~ , s +---'-,~l-!il~~.:_ i ! !' ! 1 
. i ,;j1. 1 ~o5. ~ 1 

! , , 

i, , !I , i I 
;

, ! I i ! I!_.: _'_IJ..~ -'-_: 1 's'6'~;,..,: i '_+1_-,-.....'._--=-__.__1-...,---~--i--:..--_t1-. ~ _~,7"-'>L....: -~"",! --

! 

-: ,. : i ; ; I I' I t 

L! ! !:ill.!; -/-f : I F£.'~(z-.L!bL.1r/_-r-,-+-'-i:---+--'-!_-~I-':'-',-1_-=-!-='-:--l-I-~1-1:~i_---:-J--_-T-+--_':"";-!-=..1-,_-'_1-=':'-='+-'_'~ 
I : ';Ll'/-";'+:' S-6Z-' !! i' I ! I i 

I I L..~+; I. t6'Z <:J ! ill 1 i'l i, i I ! I I 

.-!- 'It I . 56V t : Ii' : , i, I I ; . i , 
I I , : I I I I li;.1 I I Ii 

...¥fw-j6'.l;-t,1 5'(8. 'l'z : I I I I! i ! ! I I I I Ii 1I 

~)tftt- 'zi-f' I ':7~' 1 I : 1 I I: : i :, I I ! , ' I 
;-:__~ ! - Z. If.,t J..f6--!L ! : I . ' I ' Ii, i ' 
f' 1_ :.,,~ L . c-,,, 0/ "" J I I I !. . I! : '," ; 

E 
*' 'J-L -----.2; I'C/. /. - ., " " 

:-. ,,--, - ! I : " 1 ", I ",!'" I 1 I' " 
i i l. i • ' I I Ii' .! I I I I l ' .' I I . ! 

:~ ~j;i;d;;~~~f~/'-_ ' 5.i;_~--~2!&~ ~~7~p~1 ~v~rlp ~~~~1~ 
i ' iii , i ; i i. :' I 1 I! I J I Iii I: ,j\,I. 

I_J_~(',;+pdtJ.tc~"e§2._ i :~~,,~~U '~e-f I I ~ 

»or 
S:Z
Zm-s:en»
-fen 
::0-1»m 
::!;:o
<00 
m~ 
::0

~ci
o:C 
::0 
o 

r 
'~ -

I 2 
= =W 

. i 

! j Iii r 1 ill I , ; : ! I' ' I I T ; iii I ; I i I/I j 

: ITLt I/~/"me 1-' 27 ill k (II c:. 1/:/'36, i5"'£t~1 ":1' '1(2'080 ,""Jt.~ 

I ! ~ I : ! ii' I i I' : l i \ i 1 ! I i I j I! . /' ! '1- i i !I', : 

~. I !!I..,:I! 12.. I,' II 

I , I 

- -'.! . I I • 

I 

, ! _I 
I ,! : , I ! 

FO·""n 



::I~ FUSS8aN:U~ consulting engineers 
PREPARED 

~~y 
DATE 

·S/Z2/JZ 
CHECKED 

BY 
;\A)"';) 

DATE 

~-\1..-'n-

~.I 

i I J Iii l~ i I I! I I I ill 

I 

I 

: 
: , 
I 

I 

! 
I 

! 

! 
I 

i It! I ! t~ 

SHEET NO. 
:3 01 

i 
, 

I , 

»or 
s:z -m?;s:
C/)>
-IC/)
::0-1»m 
::l::o 
<C/) 
m~ 
::0
m-l 
(')(')
o:C 
::0 
o 

r -
iii! = 
= 


. 

.', 
~ 



__ 

N
O

T
IC

E
 

If th
e
 film

ed im
ag

e is less c
le

a
r 

;/'1;'''''/ 
th

a
n

 th
is N

otice it is dU
e to

 
L1N

E
M

A
S

TE
R

 S
W

iT
C

H
 

,. 
.:.

LIN003 
c 

·t':
th

e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

IN
IS

T
R

A
T

IV
E

 R
E

C
O

R
D

 
\"'~:",,,..:q 

J 
9 

b
ein

g
 film

ed
. 

o 
~
 

, 
.11_

z 
""" 

0
·, 

.
.
,
.
 

~.
"'. 

~
 

. 
~
 

'
.
 

~
~
 1'1 

~ . 
J
;

a ~
.
 

. ~ 
+

 _
_

_
 . 

. 
~~ 

II! ~ 
-:r 

L~ t; 
~ 

_E
lP

l 
'-[,l 

~
 
~
 

~l 
t-~ 

I!:: . 
r
-
:' 

9 _, 
_._ 

~
 

,!.
Q

 
-

. 
, 

..;: 
_ 

IV
 

r:I; ~--I-i 
~
 

11 
-

~
 

}
c
h

"
.
 

._ \~ 
_~ ~

 ..f-I 
.-

I
-
f
-
-
·
i-

I
-

-
<i 

~
I~ 

I
-
-
i
-
f
-
-
I
-
-C1~ _'q 

4 -i.!'~ 
.-1

-
--

~
 

~
 

, 
N

 
. 

~
 

~~~ J-
'I 

~-~~-+-+-
-
.

-H---:-~ ..~ ~ 
-r:~I~ 

:~;~ 
o

.
 

'
~
I
-
f
-
-

~ 
~~ 

_'" 
~
~
_
 

. 
I' 

-
i-

f-
-

.... 1
-1

-. ~-
I
-

.. 
lP.:·-

Ie-: 
~ 

~ 
. 

~ 
-

~
.
 

~ 
-
-
,-

-
-
e
-
I
-

~ 
1

·-",'I~ '5
 

._~_. 
~ ~,,: ~ ~I~_~:+~

~ -::: J 
I~ 

~ 
ihlnd-f.--.-I..~t--~ 1~~I-~"1 

L
. 

I~I" 
'T 

r'i I' 
1,~I""'\l?

~ ~ 
''I 

!v
J
IU

' 
il\' 

Iu 
1\11. 

III' 
,~'\II~ 

I-f--"~ I
t
-
I
-
I
'-

f
J
 'n

-
Q

 
Y

)
. 

, 
r"Il'~ 

lli I "!I-f--' -' 
"1 

_
_

 I-~I-.~'
~
 

~
 

1
._

1
-_

. 
In.... 

. 
~ 

I~ 
j
-
.
 ~ 

-
j 

-
~. 

--I-'~I-~I~I-! ~, 
'Ijl-r

t. Pi·~ 
, 

!!l 
-
-

--
...---~-

"---f--f--
-

_ 
_ 

1-" ~,---~ --t:t---___ ~:>I[jj~
-

~. ~ 
1~ 

1.8 
~ 

I:.:; \l 
-I----'I~I-· -~I-

:> ~ 1
-1

-~I-I-I-h ~" t! 
r.:.:cl-I.W

 II) 
)
. 

L1l 
_~ 

'I 

Ie 
t-

-
J 

I
I
!
 1

-
1

-
_

. 
-~
 
'
.
-

-
-

, -I--I~l-~r~
_. 

t
-

I fut-
I-~\) ..~

-1\ 
I'~I-I~ 

I~ 
d IlII....

~J-
-

I~ 
~
.
 

I~ 
~~-I--I-~~~~~~~~. 

I~ 
~
~
c
 

_ 
~
~
 

\/)..l 
~v 

trllr-I.... 
\ 

\! 
IW

 
-'~:'i! 1

-
--
.
_

-
~I---~ f-!~~f-

o
h

f;>
' 

r-' r~, ~ 
.
.
f
!
.
 

. 
""I ~ ~: 

ii1. 
N

 
I 

....... 
I_

I-
__ f-i'I--

f--=
I-

~
 

, c 
I~ it ~

ID
 ~ ;;; t:1~

..t:!f--'-I-" --f--',>-~i-I-~t-
I~~ 1

--~:
\ll 

c: 
rl N

 
-~ 1 _ 

J 
I<C! 

~ 
I~ 

._
--

-
-
i
-
-

Q
 . 

'" 
I~ '-" 

. 
I"';; 

J ..·.;I~b 
l~sl~

' 
. 

~
 

.J 
---~ --~ .. 

-
_

. 
i-=I---I.r~~ 

'" .~ 
V)1~rt'

~
.
.
.

I..! I", 
.
.
.
 

. f-
1';;1."5 

..~ 
1~

..21~. 
i~f-

-
t
-

--
r
-
.
;
.
.
 

_
_

)
 

<C
I<! 

. 
"" _..; 

~
~.IJ 

_ 
v 

I"GI 
-
-
. ---

-
[-"",1--I-I--~ 

I"": 
_ r-:! ..~ , 

r--
.,J; ~

 
1

-
·-

-
I
-

. 
V

' 
•• 

~
i 

ej 
I
·
-
I
-

-
"
-'F

,; >
1

-
1

-
• 

-
-
t
-

14l 
\
h
-
~
I

......~~'1"P
I
-
-~ 

~ 
. 

IL
 

10106 
...-

-j!!'''' ~
 

1.1 
'
(
;
~
 

';l 
~I-

. 
I 

<
 

1 
~ 

1-ili..!)..sI 
if. 

-
-
-
I
-
' . 

"i H
-
.

v /3 
Ie--.... 

I~ ~ ......... ·~11~.,....~1-
-

-, 
~f--

~ -. 
I 

I'f 
r
i
i
"
;
..;

 

-

~
 

~
I
 

~
 
!
~
~
~
 

~ 
~
.
 

I 
D
L
~
 

• -
• 

1
<:lo 

... ~ 
• 

.l f-.:Lh-
-
.
.
.
 

j
J
 

· 
'. 

~ 
" 

1
-1

-\-
I.

j 
I"

 
, 

i
;
;
!
 

. 
f--~I----

• 
~ 

__ ~ 
1~ 

_1_ 
~ 

i'-~--~-~ 
~
 

1
-
-

r 
I

1 
I::;! 

__ I--
. 

'1_
_

 
~ 

...... 

..J


e 
®

 
@

 
( 

(-
®

-" 
-.,./ 

.
~
 

'

~ 
~ 2 



--------

N
O

T
IC

E
 

If th
e
 film

ed. im
ag

e is le
ss C

lear 
th

a
n

 th
is N

otiC
e it is d

u
e to

 
LlN

EM
A

STER
 SW

ITC
H

 
LIN003 	

c 
n 

th
e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

IN
ISTR

A
TIV

E R
EC

O
R

D
 

o 
b

ein
g

 film
ed

. 

..n
 

tJ
 

I 	
I 
I
I
 

I 
I 

I 
I 

I 
I 

l-l 
' 

H
i 

5! 
i 

I 
I 

I 
I. I 

1
1

}
-
.
.
 
	

",.I::'. 
... 

~ 
" 

1
-
1

-
'-

'-
-	

.._
. 

0 

-
_1-1-

~
~
~
 

~I-~ 
	

. 
~
~
~
 

r-+::=-.1 	
Ir~ 

I 
I 

~
-

b:"
I
-~_..-~ 

I'J 
~ 

I~
I.t: 

. 	
-

j ~ 
~
 

____ H
 

-
-'l 

I 
I 

I 
I 

IG
 
~
 

I v 
I-'-

III-
: 	

"'IIIli -
"'-:

I~! 
I 

\I. 
1 

1 
~ 

N
 

""'p 
I;b 

I-f-Tp-~ 
I.V

 
i 	

--
-
'-

'-
.-

1
-

.. 
t-

k 
1

-. 
-

__ '1
-1

-_
1

_
1

-
--b

=
;; 

_
I· 

I..... 
Inc... 
I
.
'
 

I,... 
IJ

' 
n

..J
J
 fi 

!
.
 

0 
N

'
 

f'T
li":.:...r-

[7
1

,_
p

 	
1

-
-

I
-

--
I
-

--I-'r-t~ 
I
-

-
~
 

r----f--'..I--
_ 

_
I...t 

(
"
 

1
'0

1
-' 

v~1 ~
.
 

	
~
 
~
 

_ 
1 

1 	
~
 

__ 
~
 --~ 

i ~
 

I.... IV
I 

{}.:)I <f 
I~ 

j 
.-~

..--f--..f---
I
-

-
--;-I....i -

-


r.;r 
f
-
J
"
.
 

-
--"1-

.. 
-

L~ 
.. r. 

L
III~ tl~':"~ I... 

.--I::: 
o

.Q
 

I~.~ 
~
 

t::! D
 

~ 
Ic;: 

N
'

~ 
h

d
N

l
.
 

!~I-
: 

I'" 
-

I"'I'~ 
p-..1i1' 

'liIl~ 
.•.._ 

'''I--~ 
-

I,i 
.. 

~II 
I 

I ~
 

lin 
':". 

loJ 
I\;; 

'01'5 
I~! 

.. ~ 
,-I-I~~~ 

-
IlP

fj
~
 

I 	
~
I
-

P 
-
.
~
~
I
-
~
I
~
 

~
~
 

1~1--'I~IJ-'-I--	
I~ 

~
 

I~ 
1

_
. 

-
~
 

1 
1 

I"J
 

1'1 
, 

...... 
. 

4'1' 
I~ 

-
I
n

!
 

"!u=t
~Jl--f-

I
,
,
,
'

-	
1-"1 

-
-
~
 

::
"'l 

I.... 
r-

l\:i 
-
i)·-I-I~ 

. 
i:"?' 

_. 
f-

-
I·-

I-
~
 

... 
-


. 

IJ' 
_~I----r-~\ii-~-	

\\; 
,~ 

I:-'~ 
.1

.-I-:fJ
 

II 
-"1 	

I
. 

'"
 

Ill' -
-
-
I-

I-
-

.~f--f--;'I-~~ 
'--hk1~1' 

~I--
-~I--

. 
'I'-I-~-'--'-+--

U
 

,II 
I 

po 
1-'-13 -~

1-1--1 \"1---~ ---~ 
r-

",-I-----'H I-
-
-
I
-

L
 

I 
,.., 	'

I
 

J.-I
-

-
P

 
~1-~e.L~1-

-
tt -l-r~I-1-

. 
,.;[ 	

..j 
.. t=t~-.

ii
t
.
 

-
~I-+' 

._
1

_
_

_
 

I~ 
I""'h

 
-.,j 

~ 
-

~ 
I~"

_~l 
p:. 

1-1 
d 

1
-
	

L
"
,
.

<
/Ii.:-' 

.
-
-
I
-
I
~
~
 

.... 	
-

-
--
~r-' ~

~
 

I~i-'-
I~f-

1
-

-. 
-

-
-

I
-

.. 
f
-

._
1

-
U

 
col 

y 
I
~
 

~
 

..~
 

l..a-


" 
~-

k
l-'-

-.--
-
~
 -

-
. 

~I-
"

"1 
:; 

~ 
... ~ 

[~ 
! 

Ik
 --~ -3~ --+

--
-

I~ 
~-

~-W~. Irl-~ '-1-'~-1
I 	

I~ 
~
 

r~ 
~
 -I-

~I-I~
-I~I-"-~i'-I-

.-
1

-
_

.-
j-

-
-
-

LI'IlI-
,c.t--

-
. --

---
-
-
I-

' ~-
'

r 
-I-i--R

_. 
.-I--~I-

. I-'-±~~I-~l-l;I-':'-
L.

\
j
.
-
I
-

-
1

-
,'-

1


J 
p 

1 
N

 
~ 

~
I
-
I
-
l
-
-
-
~
~
~
-
'
 
~
~
~
~
l
i
A
~
~
 

!~
~·I 

I
D

.Z
: 

f-M 
~-I-

.-e-=. 
--

-
.1;; 

1
:;.-1

--I"-j-,-'~ -fJ'-'-~' -.. 
f--_I~: I-~i-f--

-. 
.....f

-
f
-
	

.. 
!-.-IV

 
r~ 

~
'
~
 

'"""~ 
.. 

I 
"""< 	

1
;
;
:
>

"
"
 

.~ 
--

-
-

-'-~I",-~'-I-' 


f 	
.~I_ .. .t~ '--I-'~_' 

_ 
I
.
_

I
-

"t 
~
 

l;J
l_

 \D
t
r
.
.
.
 

J~ _ 
j 

.~ 
<C 

-
1

\I:r-
'1

:


~ ~
 

(I'--' 
-

<
 	

-
-

_
. 

--~
 -

--
-

" 
~
 

-


I 
I
J
 
	

,---" 
I-~;SI-_~ ~

-
._~lP.._ 

. _."" 
__.__~_._

_
 --I-.-

.. 
, 

.____ ~
h 

I. 
t

~
 

IV
I 

~IP-
-< 

Il 	
.--

V
 

I ,,~ 
-
·-

1
-

..-. 
-
-



L. 
I" 	~~I-

'..::~~ ~r-
..-~
 

.-,~ ----1----_. ~-
'3: .-_. -.---

-. 
-

-
1

---·tx -
f-+

 
~ 

.f.'~ 
I;:; 

I--
-

"> 
-

.~ --
---

"-
-

_. r..< -
~

_. -. -
f'd -. 

·-I~· -
-f-r~ 

I ~ r:: 
---

----I~ 
, 

_
. 

-
--·1·- 1...::

.... 
.--

--
f-

-
r
- -

--
.-

-
~

r-c 	
_

.-
.-

_. -
i:l 

. I
-

-
--

1 
-,,-1

,-1
--P

----.---1-' ---	
I 

~I i
"I

I 
I
:
,
 
	

--,--_. ~~. ----
_

.+
-

-
-

-
r-~---I'--

'-1
t(Q

) 
; 
~
~
 

®
 	

@
 

c 	
(~'1 

...."
 

~
~
.
.
.
,
.
.
;
.
~
-_. _._. 



r //" ,/,-"
'/ i" / /' , 
,I i .~/" / ".' 

!.-' /I: I;:~' ,/ __ ,__ 
f / I" .' .",

: I ." ,/ ,/'I" I, ,/ _"
i'~;//' _ ~ J' 

0' ; If'/::- .MW..~5 t /' 
J 1/,/ '/' --- ,-. ' 
,: J':'/J ; t r II ; I ,,:!I 

'/ .' ! 

, 
I 

i 
I 

\ 
I 

" , \ 

:' \. 

» oc 
5:zzm
-5:(J)>
-i(J)
::O-i
?:jm
_::0
<(J) 
m~ 
::0
m(i
8:r: 
::0 
o 

r -
2 = 
= 
W 

http:If'/::-.MW


~
 

~
T
 

'"I" 

N
O

T
I
C

E
'
 

If th
e
 film

ed
 im

ag
e is le

ss c
le

a
r 

:c~~~'w"~ 
" 

;
-
'
-
~
'
j
'
 

'!"{,, ~ i.:
th

a
n

 th
is N

o
tice it is d

u
e to

 
LlN

EM
A

STER
 SW

ITC
H

 
I," '".
. 

-
~
~
.
,

LIN003:
th

e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

IN
ISTR

A
TIV

E R
EC

O
R

D
 

t~ ,..'"
 

0.6........1;.. .

b

ein
g

 film
ed

. 
. 

",., ~-""' 

d 
-

Z
 

N
 

~
 

~ 
~ 

a 
()

f 
o!JJ' 

~I 

~ !il:..c 

~= -..r
... 

~-;-
~
-
-
.
 

Q
 

~
 

Q
 

~ 
0 

~
>
 \...

Ci III ~
 

g: . 
~ .~
 

f 

~
'
~
I
~
~
~
~
~
~
~
~
~
i
~
i
~
i
~
'
~
i
~
i
~
~
~
'
~
'
~
'
~
~
'
~
~
~
~
~
~
-
r
~
~
-
r
i
~
~
-
r
~
~
~
 

Ijj I I'll I l-tttttttt-l--+-l-'1 1 1 1--1-+-11 1
1 

H
-
l-

..-i-+
--+

-,4-J-..-1 

~: ::::: ::~JHmJf!flifij 1lllllllllfl1fEfi~ 
t t 

. 
-

-
-~'-

-I-~~I--'-+--t:----I--I-
-
I
-
fi

-I---
-
'
 
.
.
:
 

l ' 
-
I-

-
' . 

..-~
... ~-I---

, . 

-
I-

' 
-I--

---1
--'1

--
'.-1

--
-
. -

.
 

_. 

i 
~

i 
I

1---+--1-' I' 
I 

~-t.-t---+-+-t-.t
l
J
l
j
~

I&.
I,l-

+
-
+

-
l 

,I 
-+

-+
-t-

1 
I
~
 

. 
I--

'-
r
-

--.. 
.. 

---
H

·
~·'-I-I-·f---I---



I 
._. ~

 ___ "_ _"_ _ 
-
.
 

,-I--
_ 1

-, ___. 
_ _ 

_ ~
 

_
-
~
I
-
-
-
-
~
~
I
-
-
.
 

. _, 
_

_I-
_

., I
-

~
~
 

_ 
'. 

,-
-

-
.. , ..-

-
-

-
-

.-
-
.
-

-
.' 

.-<
-_.1--

_
. __ '-

. 

0
,= 

'-c
-

-e-~:::-. 
--

-
,= -:: =~~ ~F=

 
-: ~-::::I--.:::. j 

il 
_~~ 

i=~ 
C--I--=::::I~ ~ -J

~-'I''~11~11-(I,' '. ·I~: Ir.~-=::-=~~=~:~~1 ~~I~:I':L
.: <==~,::'-::::,.-:= I I~ 

J IJ
 :' ,-i -i i_' ii, 1-:.:::. :.'==": =~ "::"'"1-r h 


-, -,-1
-
1

-
-
-

.". 1-'-~_I, 
.: q 

1-. [ '. r ' !..1 ! ! ; ~ 
! I 

; I ! I.. -----
,··t \'--t-

1'-1 r:.· 


1 
~ 

.-
--

-
I--

I ,~ 
, , I 

, , 
I I I 

.' 
--. -, .-

... 
'-1

--'-1 
+

. 
...' -

. 
" 

I 
! I

I 

-
-~ 

'~"I"l~"-I~-' 
1""1 '! ! !.! : ~ , ! ; ; I 

I I ---. -
.. '·-Tt-· ;

I
I,.~!.-.~-,.

-
.. 

d 
--

; 
11 

"
,
 

I: 
I !: 

; 
--1"'ffl--"--

-.-:-
1-1' 

,
--1

--1
-1

---. 
1

-
-


.---
-

---
-
. 

,-
i 

'1 
' 

i.' I
ii ] !! 

; I 
I 
I
I
!
;
 

., -I -
' -

-1-
... --I,i--" 

; -----I 
j 

I 
"'"J 

---1
-1

-'--1
-

-
1

-
-
-

-
.
-

I 
!
!
 

I 
I
i
,
.
 '1' 

_, 
f--.,-

_ 
.., 

'! 
.. 


ft 
.c

_
 -.-'~ 

.-
._--

-
.
.
.
.
.
 -I' i
'

j 
: 
.
!
!
 

I 
! I 

I 
II 

' ~ 
I
·

. 
. 
.
,
 
'
.
 
:! I 

1 
'" '! 

___ I" t.. 
1 

,I,"
,


·.. 1
!
 

I 
---I-I---'" 

_.. --.. -
"
 

I ! 
! 

: 
' 

; I ; . : : : : ' !' 
.
:
'.

 
I
'
 

1 
j, 

_.\... 
.... ,_ 

. 
I 

i 
I: 

I 
j ----,1·_·",,,-1-, 

-1
'1

 
i 

;.1 ~ 
I
' j! I:: 

i
:
"
 

~ l'~"f '-"~-+-I"-I'I"I' I i-I' 
i 

I 
. '--

":---';'-1'---1 
i 

"
:
"
 

' 
'. 

"-I---i1
1-'I'; ,., 

; I:,
1 

--, -
---. --

,--
-

":1' 
i
l
l
 i
i
i
 

I 
, 

1 .; 
: 

' 
. I !. i'l 

:, iii ! 
~ 

-
.--

--
I 

-, 
,., 

i i ! 
I 

I I ' ' I; 
i
'
:

i
l
l
:

! : 
~ 

'-'--~ ..·--
..···'-'I 

:'~I 
" 

I
I
I
,
 
"
!
'
,
 

, 

~ 
"
I
 

: I' 
I
!
 

I 
I 
I
.
 

I
-rz 

--.. _
.. 

I 
: I 

! 
I 

! 
,
:
 

i
f
,

-, 
: 

I 
~ 

I !.: \ 
-
.
 

.
-

-
. 

I 
I 

'. 
' 

, 
I 

! 
" 

. 
I...L

...I._
_

_
_

_.........

.-J 

I 
i 

, 
~_

_
_

~_____~;........_
_

._
. -'-.. ,,,_ .. _..... _...." 

._
_

 

(-) 
I
~
)
 ;
"
 

Ie
 


, 
'
-
'
-

.. -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-

I 
_ 

~
 

d 
-
b

 



\
N

O
T

IC
E

 
·
C
~
·
,
,
·
 j
'

,; ,.. ' ." '.",
J 

•
•
 ,
-
~
 

If th
e
 film

ed
 im

ag
e is le

ss C
lear 

.:.,~.
th

a
n

 th
is N

o
tice it is d

u
e to

 
LlN

E
M

A
S

TE
R

 S
W

ITC
H

 
'.

LIN003.
th

e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

IN
IS

TR
A

TIV
E

 R
E

C
O

R
D

 
....' 

,g, .... :J 
b

ein
g

 film
ed

. 
", 

(;)
z 

• 
t 

3 
~--

r
r
r
n
r
r
-
r
-
-
-
-
~

I: 
~
 

ei
~ ,
e
~
I
~
~
~
~
~
~
~

'>D 

~f 
e 

.... '""\ 
(~') 

.._r
(
'-

) 

.
~
-
-
-
-
.
-
-
-
.
-
-
-
~
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
~
-
-
-



1 
• 

N
O

T
IC

E
 

\ 
If th

e
 film

ed U
nage is less clear 

th
a
n

 th
is N

otice it is d
u

e to
 

U
N

E
M

A
sT

E
R

 S
W

IT
C

H
 

LINDO
th

e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

IN
isT

R
A

T
IV

E
 R

E
C

O
R

D
 


b
ein

g
 film

ed
. 


ci 
~
 

z 
.....t\J 

0 

t 

~
 

Z
 


1&1 
"'" 

t:: 'l5 
a 

~
 

liS=
 

-
. +_. 

-
I


ell:
110 

'4~
 

I
I
I
',--I-. 

.
-

1
-
1

-
I----

_ 
. 

_ . ~ 
..•

.
.
.
 -+

-
1

-
- ._ 

-4
- +~ 

I-
-1-'-1-' •.-1--

--
-'" -

"1
--

-
H

1
_ 

_ 
+

-
~~ _ 

c
-

_ 
-
f
-

_
_

_
 ~ -

---~-
_

_
_

1_
_
+

_
 

-
-
-

-
-
A

-
+


-
; 0 o II. 

..... 
'~f--

. 
_

.
 

_ 
.. :f.... ---'-"1' .-

-
-
1

-
-

-
_

.
 

. 
.. 

-
_ .

.
-

... 
_

.
-

... 
1

------1


.. 

~ 
I-~ 

-
~-

-
-
--~I-

-
-

-
--~>---~--

~' 

_

_
 -
f
-
f
-

>
----

-1
-~ _~ _ 

r-
-



'f
f

r
-
-

..
L

-
-

1
--

+
__ 

. 
-

.• 
..
.-

t.. 
-

.
.
.
 

-
--

..-
-
I-

. 
1

-
-

-
-

-
. 

._
 .. 

-
.. 
]
'

.-
Iii 

_
_

1_>--
~-

-
--

~ 
. 

~ 
-
~----

,-
f--

~ 
-~ 

:.0:. 
u>

-
_ 

_ ,-e
-

_
_

_
_

_
 j j_ 

t --i 
~ 

-
1~ -f--~ 

.
-

-
-

-
I
' 

m
 

~~f--~~,:~tt=11 ~=lfj~I~IIIr~::J~ I-=::-:=:=~?~r:-+ J.J+~
----w

 
._ 

~
~
 

~
~
 

Q
 

.. 

tS 

'or It--~ ----~, '-", I~ ir11 i II 1-1 ~II Illtti=r-'~n ~~, 
11:1 

'j""
~"-I--at~l-Jl i~ Iii 

I ~i i i ; I I !~~1-! 
I-H::·~-~.-~-· I ,.: .. '\\1 

1 \_.\ ~l" 
~ 

O! 
.--,1 

-i, 
.
'
 .. 

,"
 

I t 
I II 

--1 
-

I
F 

,
_

.
.
 

1\ 
.
_

 
_ .. I -'1 

I I~ 
!
'I 

I' 
i 

; 
: 

. 
.
.
 

-
.
.
 
,
,
, I.·1.. 

.. 
.-

.. .-
--J-

. ,I 
' 

l 
I: 

.. 
I· 

' 
--

: :~ " 
, 

I
i
!
 1 I 

' 
1"""'1" 

.
:: ~ 1: 

,_
_

 
,
"
 

_
,
'
 

" 
I 

' 
-

,
"

~
 

() 
.. ~I"-

t~ I 
,'.... 

,.. 
" 

,.
'---1""---. ~. 

. 
. I 

' 
110 

.-,-,1 
' 

I
i
:
 '

"I--1"'.--~.'__ ._ ....·.1 
: 

: 
' 

" 
,
:
.
,
 

i 
: 

,-! -,-I~ II~-
,t 

,I 
, 

:
:
;
 I]. I 

:tU 
.

I I-f-__ _, _
.-~~ 

I
''" " 

"
,
 

-
1 

,
'
;
,
 

' 
1- "1 j-

-
-!, -

' I 
1 

, 
--,- ' 

,
~I 'J

 
-

I 
,.,' 

,
"
"
 I 1 

_ ,_. .'._ =~ I"~~ll 
1··-, I

_I 
! :-J ' 

; , 
" 

' ; II' -jfl. +~.'\-i :
! 1 

, 
.\ 

I· ! 
I' 

J 
' 

_
_

 , 
I, 

I 
_ 

-t; 
I
'
 

"
I
 

I 
I I 

1 
-
!
 

"
'
!
 

--
' 

", 
, 

, 
1 ,-

..... -
• 

,
,
'

in
.' " 

I : ' 
1 

, 
I 

...... 
-

I ' ' . 
I 

,
I 

" 
. 

. 
' 

' 
-
, 

~ 
, 

" 
,'--

-
-

" 
,
:

~ 
I 

I 
I

'II' 
' 

, 
" 

' 
• 

' 
-

" 

.~ 
i 1-,-1 -! ! ! i

i
'
 ~.-

! 
Ii. 

! 
. 

' 
! 

'
I 

! 
• 

.. 
I 

I 
1 

' 
" 

.-
"
,
 

,
,
,
'
 

I
, 

'1
-
''-

()-
I
I
' 

1'" 
' 

~ 
· 

1""1 __ "~' 
, 

I 
I 

! 
I 

' 
1 
i
,
 

,.-
' 

, 
"T""1.-'~ 

, 
I 

I 
' 

,

i 

· ! I-'\! 

I! i 
: 

iii' 
: 

:

I ,_.~' 

' 
' 

' ,~-
-I' 

, 
I
"
 

, 
" 

' 
ttl 

I
.
 

,
;
 

,: 
: 

I 
I
'!

 
.

"
.
 

, 
1 

' 
.

~ 
'j. 

I
,
'
 

I
,
 

' 
, 

' 
I

~, 
~ I 

' 
, 

I 
' 

1 

J 
,
I
I
 

'1
-: 

,: 
I 

!

a 

...--

............ 

~
~
.
-
.
 

c 
( 

;-
\1

 , 
.... 



~. FUSSBDN:U:I ~ consulting engineers 
PREPARED DATE CHECKED DATE 

lJ~" '6/;/92 /01;~ 6~11-'!7. 
PROJECT NO. 

8t...BB/z6 
SHEET NO. 

of 

....
-
iii! 
= 
= 


FO· "110 



R.JSS&aN:I..U 
consulting engineers 

DATE PROJECJ NO. 

n-rjld~ 

SHEET NO. 
of 

-L_____~~~----------~~~_._; 
I : . : , 

.-.. --. ----.-_.-._-_•._--_._-----; 

»ors:zzm
-:5:Ul»
-I(IJ 

~rri 
::!::o 
<(IJ 
m~ 
:::0
m-j

00o:C 
:::0 
o 

r-iii! = = 

'. 



_
_

_
 

N
O

T
IC

E
 

If th
e
 film

ed
 im

ag
e is le

ss c
le

a
r 

Vi-;; 
-c

· ,
th

a
n

 th
is N

o
tice it is d

u
e to

 
LlN

EM
A

STER
 SW

ITC
H

 
LIN003,

th
e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

IN
ISTR

A
TIV

E R
EC

O
R

D
 

'":'. :~~ <
 -

,.; _
0

 '
f
 

r
~
~
,
.
'
.
d
,
'
-
"
'
-

¥
'
 

.
.

"':,.
i

b
ein

g
 film

ed
. 

i 
. 


t 
a 

i-
S

 ~ Iii" 
0 

If 
~
 

Ii -
_ 

I~ -~~ 
1

-
1

-
-
I
-

.-f-r-' I
-
i-

' f-----
-
I-

. 
--

-
-
I
-~ 


~ 

III 
,.J 

.
.
;
:
 
~'~ 
1

'
;
;
'
-
-

---f-.r--
-

1
·-

-
-
0

-
-
-
,
-
,
-
'
 

----
..-

.. 
-


..0
Q

-
• 

-
1

-
-
-
-
.-

-
--~ 

~-
-~ 

--I--~-
-
-
I
 

... ---
~..e "'---

--'----.-'--
--

--
-

._--
.

~
~
;
G
 

I
-
'
-
.
;
-
r
:
 

-
-

--
-'-1 .-

-
Q

 
~P

" 
.~ 

~
I
}
'
 

_
_

 
I
-
I
-
·
 

1
-1

--
--f--

.. 
f
-
.
 -I-I--c

--'l:_
. 

-11 
-1

-1
---1

--1
 

-
f-

-
. f

-
-


I
~
 

L ~-
~. 

. --
---~~~-

<t=~~~.
->

-
... -~ 

-:~f--It--
~ ...

I-~-I~e-
1~--"--,... -.~::r,-=::~£.-tl-~

t 
. ---

-
--.-

.. ~-i 
j-'-f 

.f· ~ 
e>-v1 
~.:; 

I~~~~~:::~~=:~:-:f-~= Itl+:-lttl4~I~rl::--
. 

Hf'=~-
=-'r': j~J=1'1 ~ 

~i. 
1_,-

_ -_ ._~lr-.~_=-_ -.-~..-... -~-=-'~I---l :=~I"-I~-l·-Wlw·-tf'--t r 
---

-----
\-··l 

-1
-.-

_
.
.
 

, 
1 

I ,< 
I 

,-
' 1

-
• ~'--I'--'--

'
 

, 
I 

1
I 

,
~
,
 

1 
~
~
 

t'

'--
.-

-
-1' r[ ;~~--l'~ 1:::r ~

ifHrFI+H~-_t_t·=·--'I·j·~I~-" tr r~
Q

 
·~t--+-rI---I-I--+-+·-l'-r i 

1 0
,-

... : ., 
, l~d~--11 i l-.I r1i~---t-' -

I 
I J 1

~ -< >-e. 
-_ 

.. ;
'~·l. I-

rffi[ I' ! I I ~~.. ,_.,-.., i --]' I--~ '--, . 
! 

----, .! l-- I r-j-
'" -. L~-

I 
I 

I 
't 

-:.,j 
, 

-, -
I 

1 
+

 
I
i-

I 
-
'
 

'j 
I
,
!

-I 
1 I

~·h 
1

'j: , :0
' 

:-'$
 

;,R
 1-

; "'f\i! 
~ ~ 

! 
-
-
-
-

1
-

I
I
 

--
. -:'1 

jl 
t "f':--

_ ~
,_ .I.~ +

 .. _1.)-.. _~
 
:¢~ 

" 
i 

, 
,'''j ~-'I It! ;-, 

T
 
L

.
.
 

.!--t--
i-



~. 
_ 

~
.•.__ i1--:.'~ _:_~._ +_ :~,_ 

j\,-;I~' i'j 
" 

I' 

:-
--I 

.-
T

' -t--I 
t--r-l' -l'-' 

+
~--j-O~--+-JI-4-. 

___ -r 
I --fJ.. 1 

! 
1 

I 
I 

r0
1 

1Nl -. 
, --

-
1 

I 
: 

I-j--r-- 1 r-',--' I 
-
'.

,
 

-
·t· 

----
. ..-8".!.-!~; -, $: .; ~ i';~-i 1-/-~ : 

! ~ 
I 

T~-tl' ---:.!I, !-::q:: Ii ~i -t~ 
--r-';i?t'--h'tl--+---l4J.\flI--+--.l.--l-.e"!~1~1"~~-~~I~.·~:~·~. -:~! i L! 

: 
: ~! -

r-+T--F+'j--r~'i~': -1'-: -
---+~ 

_
_

 ._ 
.. 

LI:0 
L"~_;'.r 

I 
f
0

!
!
 

1 
:T

-j 
'-

1
'1

"
1

-
-
-
-
·.... ,-1" 

1---.-,.
.-I-..=..I-h"'+-.~ 

.j 'rn~-: ..-,;r-J~',-' i' i~," r-j 
i 

' 
I
'J

 --,--t·., -~-+ i -I" I I I : ---
I .

.
.

H
-
~
r
l
~
l
+
-
~
 

I 
!Vf 

,
'I

 
, 

I -I 
,
~
 

, 
, 

1'''1" I ,--,. ,.. 
-,. 

1--
-
.
!
 

: 
. 

. 
_ 

" 
.
.
.
.
 

I
'!

"
-
' 

.. ,
.
-

,'it" ...r
·,_

t
 

to
; 

-
~ 

·1-1-; 
L

I
,
:
 

1 
1 

I I
• 

I 
' 

, 
I
t
'
 

-·-11 .... ·
+

-. 
.
•
 

-
t 

I
l'--'"' 

t
'-



-..-----i -
r
 i
i
I
 

; 
: 

I
j\ I 

-; 
I 

:., 
"
,
'

_., 
~ 

-, 
I r I -i 

,--' --..
-I
i
'

1 ,.: 
I' 

_ ~
._". 

__ ~~ 
1 

I 
I 

-
, 

~
'
 

, 
'
I
 

[. 
I
'
 -
,
 

1 
t 

I
'
 j-'" j 

.. 1 ~ 
' 

. 
: 

' 
-

-
1--

:::'1-', 
I 

I 
' 

-
l 
,
:
 

_., 
. I 

'T
 

-
-

-
-

-
. 

! 
j' I 

1_
_

 I +_ i. 
i 

_: ?
t
.
.
.
!
 

' 
"
i
 

1 
: 

: 
1 i' 

--1'1
.. 

_ 
~
 

.. 
. 

.. 
_

_
_

 
I
,
 

I
;
 
,
.
"
:
 

'
i
 

. I 
. 

! 
:
.
,
 

I 
' 

, 
1 

I 
,-

• 
;

I
'
!
:

-
1 

" 
i 

-, 
" 

, ... , 
' 

,
!
 

I 
I 

, 

---
, 

-
--

'''1' 
.. f 

/. I 
I 

" . 
i 
:
.
,
"
'
,

' 
: 

1
:
 

' 
_ 

-
t' 

I 
,
-

: 
I 

'I
'

~----. -
i 

..._; 
II 

I' 
-

'
"
 

" 
.
;
,
:
 

; 
. 

I 
,-

r' 
"
,
 

1 
-

, 
"
.

1 
<
-
-
-
.
.
~

..._
4

_
·
_

_
 

..... ~
•••~
 
_

_
_

_
 

_ 
.:.....:J.~.-L..-.~_~.._: 

: 
~ _ ...

0
,. 

.._
l
,
 •
•
 

_ 
I 

( 
(~') 

-) 

, 
-
-
-
-
.
 

I,.; 



MILLER 
.~ 

ENGINEERING. INC. 

...,." ........~.JI ....... _ ~ "
100 SHefRaD ROAD • PD. BOX.776 • MANCHEiiTs\ NEW HAMPSlIAE 03108 • TB.S'HONE 11!1D318B&8016 • FAX IlO3l ~1,.. .. 
December 24. 1991 

Mr. James Olsen 
FUSS & O'NEILL, INC. 
146 Hartford Road 
Manchester. CT 06040 

..~-. 

Re: 	 Soil Testing tor 

Line Master Switch Corporation

Woodstock, CT 	 Project No. 10485.01 

Dear 	Mr. Olsen: 

The purpose 	of this letter is to present to you the results of 
tests performed on soil samples delivered to our laboratory on 
December 12. 1991. Copies of the chain ot custody records that 
arrived with each sample are attached to this letter. 

Three (3) quasi-undisturbed samples, labeled L-91965 A through C. 
were delivered in 2.5-inch inside diameter plastic tubes.- Each 
tube end was sealed with duct tape. 

After extrusion from the plastic tubes. density and moisture 

content determinations. grain size analyses and hydrometer 

analyses were perf'ormed, on each .sample. These tests were per
formed in conformance with. applicable ASTM standards. 

Density determinations were made after extrusion of each sample 
from their respective tubes. In this manner. accurate measure
ments of each sample could be taken to calculate the wet density. 
Two or three specimens were obtained from each tube for moisture 
content determinations. The average moisture content was used to 
calculate the dry density. Results otdensity testing are as 

follows: 

CO"""UTE OFFICE: 	100 SHEFFlElD ROAO • PD. BOX 4776 • MANCHESTER. NH 03108 • TEl:. !6031668..al16 • FAX 1503l668-8641 

130 EAST MAIN ST .• P.e. BOX 11 • NORTHBOROUGH. MASSACHUSETTS 01532 • TB...1l5OBl393-2607. FAX 1S06) 393-84so 
21 MARKARLYNSTREET .·P.O. BOX 1DB7 • AUBURN..MAINE04210'·TEL.I207J~49· FAXI207I777-1B22 

http:10485.01


.~ 
Moisture Wet Dry

Sample Laboratory Content Density Density
No. No. (~) <2cf') <2ct ) 

373911205-117 91965-A 12.8 141.7 125.6 DW-3t ··{18'-20': 
373911204-97 91965-B 11.1 135.2 121.1 OW-2t (27'-29': 
373911205-111 91965-C 10.2 141.6 128.5 OW-lt (28'-30' : 

1\ ...1" 
Results of the grain size d1stribut1.on analyses are attached to 
this le·tter. These resul.ts are presented graphIcally and 
tabularly. 

We trust that the contents of this letter are consistent with your 
present needs and expectations. Should you have any questions or 
if we can be of' further assistance 

do not hesitate to contact us. 


Very truly yours, 


MILLER ENGINEERING, INC. 


~At..-1Z~ 
Prank K. Miller, Jr., P.E. 
Senior Geotechnical Eng1neer 
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TABLE 1 

TCE ANALYSIS OF PROPOSED 

SOIL VAPOR EXTRACTION WELLS 

FEASIBILITY STUDY REPORT 

LlNEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 

AUGUST 1992 

WELL 10 X 

(f\) 

Y 

1ft) 

GAS 

CONC. 

(llIl/mll 

MEDIA 

VELOCITY 

(It/day) 

EaUIL 

FRONT 

VELOCITY 

Ilt/dav) 

CLEANUP 

TIME 

(dav.) 

FLOWRATE 

(CFM) 

TCE 

REMOVED 

(Ml) 

(lb•. ) 

SV·l ·127 128 100 30.3 0.058 2117.11 10 24.1 

SV·2 ·127 100 100 30.3 0.0511 2117.11 10 24.1 

SV-3 -85 115 100 30.3 0.0511 2117.11 10 24.1 

SV ... ·75 113 250 30.3 0.0115 175.11 10 311.5 

SV.s .sO 115 500 30.3 0.117 1211.0 10 !l7.5 

SV.e ... 5 115 1100 30.3 0.153 117.11 10 711.1 

SY·7 ... 5 50 1400 30.3 0.11111 711.11 10 100.11 

SV" ·20 115 1200 30.3 0.175 85.7 10 112.5 

SY-G ·15 115 1000 30.3 0.2111 l1li.5 10 1111.7 

aV·10 ·15 55 3000 30.3 0.21111 511.4 10 152.2 

5Y·11 ·15 20 1750 30.3 0.2011 72.2 10 113.5 

SY·12 15 102 2150 30.3 0.228 115.7 10 1211.11 

aY·13 15 115 3000 30.3 0.2t1e 511.4 10 152.2 

aV·14 15 40 3750 30.3 0.204 51.0 10 171.8 

aV·15 15 10 1000 30.3 0.1111 113.2 10 113.11 

aV·l. 15 -20 1850 30.3 0.202 74.1 10 10l1.li 

aV·17 45 87 2350 30.3 0.2311 113.1 10 133.2 

aV·1. 45 40 2300 30.3 0.2311 113.7 10 131.7 

aV·111 45 10 1800 30.3 0.200 75.2 10 108.1 

aV·20 45 -20 1850 30.3 0.202 74.1 10 lOU 

aV·21 75 ee 1400 30.3 0.188 711.0 10 100.8 

SV·22 75 38 1250 30.3 0.178 114.2 10 114.11 

SY·23 75 10 1250 30.3 0.1711 114.2 10 114.11 

SV·24 75 ·20 1200 30.3 0.175 85.7 10 112.5 

SV·25 102 118 1100 30.3 0.127 117.11 10 113.5 

SV·211 102 311 1100 30.3 0.127 117.8 10 8:1.5 

SV·27 102 10 850 30.3 0.140 100.4 10 711.7 

SV·21 102 ·20 1150 30.3 0.140 100.4 10 711.7 

TOTAL TCE REMOVED 2818.0 

\, 
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TABLE 2 

TCE ANALYSIS OF PROPOSED 

SOil VAPOR EXTRACTION WEllS 


FEASIBILITY STUDY REPORT 

LINEMASTER SWITCH CORPORATION 

WOODSTOCK, CONNECTICUT 
AUGUST l1H12 

WElllD TCE 
REMOVED 

30 
days 

TCE 
REMOVED 

80 
dava 

TCE 
REMOVED 

110 
days 

TCE 
REMOVED 

120 
day. 

TCE 
REMOVED 

150 
day. 

TCE 
REMOVEO 

180 
day. 

TCE 
REMOVED 

210 
daya 

TCE 
REMOVED 

240 
daya 

TCE 
REMOVED 

270 
daya 

TCE 
REMOVED 

300 
days 

TCE 
REMOVED 

1100 
days 

SV-l 2.7 5.4 &.1 10.11 13.5 111.2 lUI 2U1 24.3 2&.& 311.& 

SV-2 2.7 5.4 11.1 10.11 13.5 111.2 1&.11 2U1 24.3 2&.11 311.11 

SV-3 2.7 5.4 &.1 10.8 13.5 111.2 lB.1I 21.& 24.3 2&.& 311.& 

SV... 11.7 13.5 20.2 27.0 33.7 40.4 45.8 411.' 52,& 115.2 1111.1 

SV-5 13.5 27.0 40.5 53.11 115.B 73.7 711.1 83.0 l1li.1 1111.4 101.4 

SV.e 24.3 4'.5 72.11 113.5 105.7 113.5 1".11 122.11 125.11 12&.3 141.3 

SV-7 37.' 15.5 111.7 133.0 145.2 153.0 1511.5 1112.5 185.5 1&7.11 180.11 

SV.e 32.4 114.7 11&.& 118.1 130.3 1311.2 143.& 147.& 150.& H13.0 1l1li.0 

SV.Q 51.2 102.5 145.1 11111.4 178.7 11111.5 1112.0 1.1111.0 llH1.0 201.4 214.4 

SV-l0 110.11 1111.2 2011.7 2211.1 240.4 248.3 253.7 257.7 280.1 283,1 27&.3 

SV-ll 47.2 114.4 135.11 1511.11 1l1li.1 177.0 1112.4 1l1li.4 11111.4 l'i.& 204.11 

SV-12 11'.0 11&.0 1110.3 "'.11 1113.11 201.7 207.2 211.2 214.2 2111.11 2211.7 

SV-13 80.11 1111.2 2011.7 228.1 240.4 2411.3 253.7 257.7 210.' 283.1 2711.3 

SV-14 101.1 1117.S 242.11 2114.3 2711.11 284.5 2110.0 2114.0 217.0 2l1li.4 312.11 

aV-15 27.0 53.• 80.11 102.1 114.2 122.1 127.5 131.11 114.11 13&.11 14•.11 

SV-l11 44.5 ••0 1211.0 150.3 1112.5 170.4 175.11 1711.1 112.1 115.2 111.S 

aV-17 83.4 1211.7 171.11 1113.2 205.5 213.3 21&.' 222.' 225.' 22&.2 241.3 

aV-l' 
SV-ll1 

112.0 
4S.1 

124.0 
IIII.S 

1l1li.0 
125.11 

1110.4 
1411.11 

202.11 
1511.1 

210.5 
1117.0 

215.11 

172.4 
21'.11 
1711.4 

223.0 
1711.11 

22~,.,. 23&.4 
1114.11 

SV-20 44.5 ••0 1211.0 H10.3 1112.5 170.4 175.11 1711.' 1112.' 115.2 11111.3 

SV-21 37.' 15.5 111.7 133.0 145.2 153.0 158.5 182.11 1115.5 1117.11 180.11 

SV-22 33.7 117.4 100.7 121.D 134.1 142.0 147.4 151.4 1114.4 111&.11 1•.8 
SV-23 33.7 117.4 100.7 121.11 134.1 142.0 147.4 1111.4 1114.4 1511.11 1l1li.11 

SV-24 32.4 84.7 1111.11 111.1 130.3 1311.2 143.11 147.' 1110.11 153.0 1l1li.0 

SV-25 111.2 32.4 411.5 114.7 711.11 114.7 110.1 114.1 D7.1 IHI.II 112.5 

SV-211 111.2 S2.4 411.5 114.7 711.11 84.7 110.1 114.1 117.1 1HI.5 112.5 

SV-27 22.• 45.11 l1li.& '".0 101.2 1011.0 114.5 11'.4 121.11 123.1 13&.& 

SV-2' 22.11 45.' &11.& 111.0 101.2 1011.0 114.5 111.4 121.5 123.' 13&.& 

1042.S 207'.3 21113.3 34111.11 37211.11 311211.' 4074.0 4"'.5 42115.3 4S31.7 4I11III.• 
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TI\BlE3 
TeE ANALYII1811fACUEOU8 nu. LAYER 

FEAllauTY STUDY PIEPORT 
l.JNEMA8lER IWITCH CCIAI'OAAnoN, 

WOOD6TOCI<. CONNECTICUT 

NJGIJ8T 1l1li2' 

SOIL • GASyWIU No x 
CONC. CONe. 

It 	 WIVa It 1>/112 ng/g
It 

CI.CIIII3[M 473.1 
OW-It' II 12' 1I10000 0.3 1010 


MW-IOI 22 5 «lOOOO O.S 1010 
1«1 

•• D.I0832 » 

lI!ID4.S 

• o.ot_ M54.S 17.8 
MW...t' 1010 511 21000 0.3 	 Or-

a.7IE-OtI 0.3 0.0570 S.5 0.3 1010 • S::Z 
MW~ eo6 285 lIIIO 0.3 
MW-It 11115 

1010 I. D.lIOOZSl 82.7 0.0 -m 
830 21 O.S 1«1' ID IJME.05 2.5 0.0 	 :!:';s::

MW-ilt 1560 	 (J)>0.0 0.00.3 1010 15 o
MW-I8\ loea' 415 o 	 -I(J) 

o 	 1«1 IS o 0.0 0.0 ::0-1MW-I2I ISI5 ISO 0.3 
1.5 0.01«1 UI3E-48le.o 	 0.3 • ::;m

MW·I7Id 1010 -120 	 _::0
1010' S7 a.aE-OI! o.~ 0.0 

MW-I711 156 -125' 4.7 0.3 	 <(J)
2 1.804E-07 0.7 0.07.; 1«1 
I, 0.0 0.0MW-3t Il30 -840 0.3 

MW-3\ .0135 -375 0.3 1010 o 	 ~~ 
1010 S7 0.~722 .w54.S 	 53.e m~.Q5 liS GOOO 0.3MW-I8\ 	 () 'J' 

O.D3IXlII2 3lI0II. I ~2. I311MW-23t -140 130 43000 0.3 1010 	 o:C 
SI 2.~.()3 O.~ 0.0

130 0.3 1010 ::0 
I.aaE.()3 0.3 0.0 o MW-2~t -205 ~.2 

-305, 1110 2.6 0.3 	 1010 ~ MW-21' 
1010 0.030II5 2lI0II.1 2~.3 


MW·EP .... ",. -170 
 175 32000, 0.3 	 52 

311 0.00053 CIII.2 0.0
-1.s 175 7"..0 0.3 1010 

e.55E.()3 1.0 0.0'MW·EP .... "td 
110 	 II 0.3 140 S2 

7., 140 110 0.00011 e.7 0.0
MW-25t -100 

0.3MW-I5t -170 eo 
o 0.0 	 0.0'o 	 0.3 140 31 

140 21 0.2101124 <1Il0II0.11 ~7.8 
MW-27t ·140 1585 .....40 0.3MW-281 5 	 540000 

o 0.0 	 0.0
110 0.05 145 o

AO-I" 0.0 0.0..-..., 	 485 
ISO o 0.05 l.s o o

AO-IB 485 -\ 	 o 0.0 0.0 
505 	 130 0.05 1.s o iii!ROoIC o 0.0 	 0.0 

~ 0.05 1.s 	 oROol0 5115 o 0.0 	 0.0,
Ro-IE e20 -130 0.05 145 o 

o 0.0 	 0.0 
ROoIF e50 -335 0.05 145 o 

o o 0.0 0.0 	 = 
.3QO 0.05 	 145Ro-IG e40 

o o 0.0 0.0
585 -340 0.05 l.sRo-IH Wo 0.0 	 0.0 = 

ROoIt 575 ·240 	 0.05 145 o 
o 0.0 	 0.0-10 0.05 145 oRo-1J 535 
o 0.0 0.0-225 0.05 l.s 	 oROoV. -35 

0.0 0.00.05 	 1.s o o
ROo2B 5 -2110 

o o 0.0 0.0 
10 -360 0.05 l.sROo2C o 0.0 0.0

.10 ...25 0.05 1.s oROo20 o 0.0l.s oROo2E -35 -380 0.05 	 0.0 

o 0.0 	 0.0 
Ro-2F .010 -285 	 0.05 145 o 

0.0 0.0 

RO-3" 
 -100 -250 o 0.05 	 145 o o 

o 0.0 	 0.0
-310 o 0.05 145 	 o 

o o 0.0 0.0RO-3B -70 
0.05 	 145RO-3C -75 -3e5 o 

0.0 0.0 
-GO -315 0.05 145 o o

RO-30 
0.0 0.0

010 .ass 0.05 145 o o 
RO.oI'" o o 0.0 0.0 

RO.oIAB 25 -710 o 0.05 145 
o 0.0 0.0

-785 o 0.0!5 	 145 o 

145 o 
RO.oIC -30 

o 0.0 	 0.0 
RO.oIO -70 -7110 o 0.0!5 

o 0.0 	 0.0'
-7..0 0.05 145 	 oRO.oIE -1115 

0, o 0.0 0.0
-375 o 0.0!5 	 145RO.oIF -10 

o o 0.0 0.0
-320 o 0.0!5 	 145AO-5A -400 

0.0 0.0.ass o 0.0!5 145, 	 o o
AO-5B -sso 

.ass 0.0!5 145 	 o o 0.0 0.0 
AO-SC o 0.0 	 0.0,

.811() o 0.0!5 145 	 o
AO-SO -4110 -	 0.0 0.0

-370 o 0.0!5' 145, 	 o o
AO-5E -540 

o 0.0 	 0.0
-725 o 0.0!5 145 	 oAO-SF -515 

0.0 
MW-28T -2e5 -85 o 0.3 140 21 o 0.0 

0' 140 211 o 0.0 0.0 
MW-2IIT -355 335 0.3 

0.0 0.0
10 0.3 140 23 o

MW-30TS -110 o 
31 o 0.0 0.0o 	 140MW-30TO -110 IS 0.3 

140 0.14322 20000.0 8111.8
10 220000 0,3 35

MW-l0TS 20 

G:\P8I!\8eOM\TCE1.WKI 
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NOTICE '\ 
If the filmed image is less cleat 

than this Notice it is due to LlNEMASTER SWITCH LIN003; the quality of the document ADMINISTRATIVE RECORD 

being filmed. 
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j@ 
FUSS&O'NBW 
consulting-engineers 

December 18, 1991 

»or
:S:ZMs. Naomi Davidson -m 

Senior Environmental Analyst 	 ~:s: 
en»Department of Environmental Protection 	 -ten
::O-tWater Enforcement Section 	 »m
:::!::o165 Capitol Avenue 

Hartford, CT 06106 ~en 
::o~ 
m~RE: 	 Linemaster Switch Corporation 8:1:Interim Removal Treatment System 	 ::0 o 

Dear Ms. Davidson: 

In conjunction with your letter of March 1, 1991 requiring that 

Linemaster im~lement measures to control the flow of 
 r-contaminated ground water leaving the site, enclosed are the 

design plans and supporting documentation for the proposed 
 -interim removal treatment system which includes the following: 	 iii! 

1. 	 Treatment System Plans = 
Interim Removal Action Collection System 
Interim Removal Treatment System Details = 
Proposed Outlet and Outlet Structure for Pond 3 
Elementary Wiring Diagram (6 sheets) 
Enclosure and Back Panel Layout 
Enclosure Layout 

2. 	 Description of system operation (with Process and 
Instrument Diagram) 

3. 	 Design criteria. 

4. 	 Catalog cuts and manufac.turers' literature for the 
components of the system. 

5. 	 Eme~gency discharge request and NPDES permit 

application. 


DLB1212A91\S60SS 
Corre •• 
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146 HARTFORD RD.f MANCHESTER, CT 06040·5921fTEL: (203) 646·2469, FAX: (203) 643~6313 
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1·---....,-· 
f-~· 
~s 

Ms. Naomi Dav.idson 
December 18,. 1991 
Page 2 

» 
or
:S=Z 

As you are aware Linemaster is committed to implement the -m 
~:s= 

Interim Treatment System as quickly as possible. Your prompt 	 en»-lenreview of. the information enclosed will allow orders to be :::0-1 

placed for the equipment and expedite operation of. the system. _:::0~m 
If additional information is required, we will provide it 	 <en 
immediately. 

Very truly yours, 

David L. Bramley, P.E~ 


Senior Environmental Engineer 


enclosure 


cc. 	 John Maloney, Linemaster 
Gary Kennett, Linemaster 

DL!1212A91\86088 
Corres. 

m~ 
:::0
m-l

00o::Z: 
Reviewed by, 	 :::0 

~!~ 	
o 

Christopher R. Klemmer, P.E. 
Associate 

Alfred E. Smith, Esq., Murtha, Cullina, Richter & Pinney 
Lucy Conley, US EPA 
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DESCRIPTION OF SYSTEM OPERATION 

The proposed treatment system will use a combination of air 
stripping and granular activated carbon filtration to achieve 
the required discharge concentration of 1 ppb total volatile 
organic compounds at the discharge from the system. 

» or-From the individual monitoring wells (MW) and \olater supply wells s:z
(GW), ground water will be pumped., through individual force zm 

- s:mains, to an equaliz.ation tank in the proposed treatment cn »-lenbuilding. As each line enters the building there will be a ::0-1 
sampling tap foll.owed by a flow sensor. This will allow ~m_:::0 
sampling and analysis of each well and will record. instantaneous <en

m:§iand total flow from each well. A filter will be installed on ::0
the line from MW-15db because the suspended solids concentration mci 
is high due to the fractured bedrock condition. 8:3: 

::0 
o 

The equalization tank will be controlled by low, high and 
high-high level switches as described in. the control description 
included on the drawings.. From the equalization tank Transfer 
Pump 1 will deliver the flow to the top of the air stripping 
tower. A sampling tap has been provided to. determine the VOC 
concentraticr. of the equalized flow to the stripper. A flow 
sensor will indicate the flow rate to the tower. 

The air stripping tower is designed to treat a water stream of 
variable VOC concentration. The anticipated TCE and VOC 
concentrations expected from the well complex are 3,550 and 
4,700 ppb respectively. The air stripper has been designed. 
however, to achieve an effluent VOC concentration of 5 ppb with 
an influent VOC concentration as high as 40,000 ppb, the 
concentration possible if only GW-IOdb was contributing to the 
system. 

The treated water from the tower is returned to a clearwell at 
the base of the tower. The liquid level in the clearwell is 
controlled by probes which control the operation of transfer 
pumps and the air blower. The control description outlines the 
sequence of operations. 

Transfer Pump 2 delivers the flow from the air stripper 
clearwell to the granular activated carbon filters. This pump 
operates on the water level in the clearwell. It also contains 
a sampling tap and flow sensor.. The tap will allow collection of 
a sample to determine the effectiveness of the stripper. The 
flow sensor will allow recording of instantaneous flow rate as 
well as total flow through the system for the recording period. 

DLB1212A91\86088 
Correa. 
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The carben filters are designed to. eperate in series and will be 
plumbed to. allew either filter to. functien as the primary unit. 
Flow will enter the primary unit at the tep and be forced out the 
bottom via Transfer Pump 2. The flew will continue under pressure 
through the secondary unit discharging from the bottem of the unit. 
Ultimately, the flew will discharge by gravity to Pend 3. To keep 
both units full when the system is net active, the discharge pipe ~ 

from the secondary unit will be elevated to the ceiling. of the or 
S:Z 

treament building before turning down to the discharge. cennection -m 
~s:in the fleer. A sampling tap will be lecated en the discharge Side cn~-lenof both ef. the filters to determine the effectiveness of the ::O-l 

fil tration sys.tem and to. the monitor water quality befere it leaves :!:;m 
the treatment building and the site.. 

_::0 
;;:jen 
::o~ 

The Contrel Sequence is delineated on the detail drawing of the m-l 
00 

treatment system. The building has been designed. and the slab o:::C 
constructed with a 6-inch high containment wall areund the ::0 

o
perimeter of the slab. This will result in the ability to. contain 
approximately 2,200 gallens ef liquid wi thin the building 
foundation.. This is more than twice the volume ef the equalization 
tank and clearwell combined. In addition the centrol system 
contains a sensor to detect the presence of as little as 1/32 inch r 
ef water en the floor. Sheuld the floor alarm be activated, a 
signal will stop all the well pumps. :iii! 
Other alarm condi t.ions include high-high level in either the 

equalizatien tank and the clearwell. An alarm under high-high 
 = 
level. will stop the entire in sequence as delineated. in the Control = Descriptien. 

An additional safety feature will drain the influent line to. the 

stripping tower if the temperature of the water in the line reaches 

35°F. This condition could eccur in the winter if Transfer Pump 1 

was ineperative. An inline sensor will moniter the water 

temperature. If the water temperature reaches 35 ° F a signal will 

open a normally closed seleneid valve which will drain the influent 

line back into the equalizatien tank, a total velume of 

approximately 22 gallens. 


The sys.tem has been. designed to. be simple to eperate yet include 

suff icient control and meni tering funct:iens to. assess the 

effectiveness. The centrol system will include a pregrammable 

controller and a graphic display panel to. allew evaluatien of the 

operating status a glance. The programmable contreller will permit 

easy alteration of system parameters to adjust to. changing 

conditiens (eg. faster or slewer greund-water recharge to the 

monitoring wells). 


I \ 

J DLB1212A91\86088 
Corres. 

W 



.: . --.~-

T.he total daily flow through the treatment system, assuming 
continuous operation (which is unlikely for all of the wells), is 
estimated at approximately 130,320 gpd (0.20 cfs). The maximum 
flow rate through the treatment system as currently designed is 130 
gpm (0.29 cfs). The runoff. calculated for the area tributary to 
Pond 3 is approximately 2.7 cfs for the 10-year storm. The total 
rate of discharge to Pond 3, therefore, is not expected to exceed 3 ~ or
cfs for the 10-year storm. 	 S:Z -·m 

~s: 
The proposed discharge structure and pipe is designed to convey the 	 (J)~

-i(J)
flow from at least a 10-year recurrence frequency storm, the 	 ::0-1 

~mdischarge from the treatment system and the non-contact cooling _::0 
water from the production facility (approximately 3,600 gallons per <(J) 

m~day) • The throat of. the outlet control structure has a capacity of 	 ::0
20.4 cfs. The proposed 12" PVC discharge pipe has a minimum 	 m(i

8:ccapacity of 5 cfs without a surcharge condition. Thus both the 
::0

outlet structure and the discharge pipe have sufficient capacity to o 
convey the volume of water that will be discharged to the pond. 

The proposed outlet structure will maintain the pond. elevation at 

approximately 474 feet. This elevation was selected for two 

reasons. First, aesthetically, the appearance of the pond is more 

pleasing with a greater depth of. water. Deeper water also inhibits 

the growth of nuisance aquatic plants. Second, the elevation of 

the ground at the southeast edge of the pond is approximately 475 


)

-"I 	

feet. Maintaining a maximum water surface of 474 feet will result 
in a I-foot freeboard. 

DLB1212A91\86088 
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5 GPM @ 15' TDH 
5 GPM DRY WELL 

o 370' TDH SUMP PUMP 
MW-17DB 

MW-IDB 
GPM 

~FLOW
20 GPM ,/ SENSOR (TYP.).10 GPM 


MW-14DB 

(FUTURE) 

GW-l0DB 

I 

t 

L SAMPLE 

636 GALLON TAP 
EQUALIZATION TANK 

-
1---- 50 GPM 

BAG FILTER 

20 
o 320' TDH MW-15DB 

51 GPM 
o 275' TDH 


MW-6DB 
 SAMPLE 
TAP 

(I 375' TDH 
5.5 GPM 

GW-12DB 
• 7 GPM 

DISCHARGE 

TO POND #3 


• SUBMERSIBLE WELL PUMP INSTALLED 

TRANSFE;R PUMP # 1 
130 GPM @ 70' TDH 

SOLENOID VALVE 
(NORMAL CLOSED) 

60"~ CARBON FILTER 
AIH RELIEF VALVE 
FLOW RANGE 
GPM - 200 GPM 

WITH 

100 

TRANSFER PUMP #2 
125 GPM @ 55' TDH 

60'~ CARBON FILTER 
WITH AIR RELIEF VALVE 

FLOW RANGE 
100 GPM - 200 GPM 

FLOW 
SENSOR 

INTERIM TREATMENT SYSTEM PROCESS 
AND INSTRUMENT DIAGRAM 

LlNEMASTER SWITCH CORP. 
PI.AINE HILL ROAD WOODSTOCK CT 
ROJ NO. 86-88/27 DATE: DEC 1\191 SCALE: NONE 

,... 
N 
00 
00 

'" "' w 
1 
z 
~ 

'palUlU fiuiaq 
~ualUn;:)op al{~ ;1:0 ~~neno al{~OCl003C1 31\1.1'v'CI.1SINIVIIO'v' 
o~ anp ST ~T a;:)nON Sil{~ U'E!q~HO.1IMS Cl3.1S'v'VII3NIl 

.leal;:) ssal sT afi'E!lUi palUlU aq~ H 
aOr.LON

'[OONll 



r
~
"
 
'
~
"
'
.
.
.
,
 

I~ 
, 

' •
•
 , 

\
N

O
T

IC
E

 
If th

e
 film

ed im
ag

e is less clear 
th

a
n

 th
is N

otiC
e it is d

u
e to

 
th

e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
b

ein
g

 film
ed

. 

(
~
 

( 
~ ~l 

-I 

LlN
E

M
A

S
TE

R
 S

W
ITC

H
 

A
D

M
IN

IS
TR

A
TIV

E
 R

E
C

O
R

D
 

.
~'.' 

,:.... 
-

,'"
 

~~.~:...~...;. ~.. 
''':.''-:'

.' "\. ~ 
'~; ., 

LINDO 


" 
"

", , 

T
 oeC 
H

 
Il: 
lil 
Eo< 
H

 
II:: 
U

 


Z
 


l!) 
H

 
U

l 
lil 
Q

 

(~) 
f) 


fi.':;_~ 
~ 

F
~ 

I 



~t;:'~~ 

il 

;, 

LINEMASTER SWITCH CORPORATION 

INTERIM REMOVAL ACTION TREATMENT SYSTEM 


DESIGN CRITERIA 


Average Maximum 

Flow (gpm) 

MW-ldb 20 30 

MW-6db 5.5 8 


, MW-15db 51 74 

MW-17db 5 8 

GW-I0 10 10 

GW~12 	 7 7 


Equalization Tank 
Type Circular, FRP 

Diameter (ft. ) 5 

Height (ft. ) 4-.33 

Capacity (gal) 635 


Transfer Pump 1 

Type 	 Close-coupled, 

centrifugal, 
5.125" impeller 

Capacity (gpm @ ft TDH) 130 @ 70 

Horsepower 3 

Speed (rpm.) 3500 

Motor Open, drip-proof 


Air 	Stripper 

Flow (gpm) 130 

Water Temperature (OF min.) 48 

VOC Concentration (ppb) 


Influent 3,550 40,000 

Effluent 5 5 


Tower 

Height (ft) 42 

Diameter (in) 4 

Packing 


Type 3.5" Lanpac 

Depth (ft) 33 


Clearwell 

Depth (ft) 3.5 

Diame.ter (ft) 5 

Capacity (gal) 510 


Blower 
Flow (cfm @ in S. P. ) 1337 @ 0.78 
Motor 1.5 HP TEFC 

I.:J 
DLBl122A91\B6088 
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LINEMASTER SWITCH CORPORATION 

INTERIM REMOVAL ACTION TREATMENT SYSTEM 


DESIGN CRITERIA (cont'd) 


Transfer Pump 2 
Type 

Capacity (gpm @ ft TDH) 
Horsepower 
Speed (rpm) 
Motor 

Dry Well Pump 
Type 
Capacity (gpm @ ft TDH) 
Horsepower 
Speed (rpm) 
Motor 

Carbon Filter 
Number 
Type 
Diameter (ft) 
Depth (ft) 
Capacity (cf ea.) 
Retention Time (min. total) 
Carbon 

Size (mm) 
Mesh 
Density (pcf, wet drained) 

VOC Concentration (ppb) 
Influent 
Effluent 

Anticipated Life 
Primary (days) 

DLBl122A91\86088 

Close-coupled, 

centrifugal, 4 •.75" 

impeller 

125 @ 55 }> 


or 
3 	 !!:z -m3500 	 ~!!:en}>Open, drip-proof. 	 -len 

:::0-1 
}>m

Sub. sump ::1:::0 

20 @ 15 <enm§
1/3 	 :::0-1 mo3400 	 8:1:115V, IPH 	 :::0 

o 

2 (in series) 
Culligan HR-60 

5 	
.....5 	 -.48 

5.7 	 iii! 
O. 4xl. 7 = 
12x40 = 25 

5 
<1 

333 
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FILTRATION 
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Design Data 
CULLAR. FILTERS 

.,.

.: ... 
:!! 

.. 
~ .. 
.~ 

- , ..;= 

flOW RATES 
COIll1NUOUS'" PEAl'll WlWASH 

flOW DROP flOW DROP sm. QUAD. 
IIOOEL GPII PSI GPM PSI 6PII GI'II 
1"1·120 8 2 12 4 10 -
PV·16D 14 3 21 7 20 -
HO·20 22 3 45 10 30 SO 
HO·24 31 3 65 16 50 80 
HO·3O 49 5 100 16 10 120 
HO·36 I 71 5 140 16 90 160 
HO-42 95·142 5·10 I 190 17 136 226 
HO-48 125-187 S'10 250 IS· 188 324 
HO·54 16().24O 5·8 320 13 210 398 
HO-60 200-300 4·9 400 14 270 430 
HD·72 290-425 4·9 560 14 400 -
HD-84 390-575 4·9 770 14 540 -

(1) Taste. ooor, and orgal1lc removal based on 5gpm per SQuare foot of hltenrea. (4) Normal SIMca Range _ on 10 gom per SQuare foot of filter bed mao 

PI'E SIZE (lNI IIEDIAVOL 

lUP 
SIZf Mal sm. 
(IN, IIU1UT DIWII FT' 

12x37 ll'i ¥o 1.5 
16x37 1~ 1 2.8 
2Ox54 1~ 1 6.0 
24x54 1~ 2~ 8.0 
3Ox6O 2 2~ 13.0 
36x60 21'i . 217 19.0 
42xOO 3 3 25.0 
48x6O 3 3 34.0 
54x60 4 3 42.0 
6Ox60 4 3 52.0 
nxSO 6 4 75.0 
Mx60 6 4 106.0 

DlIlENSIOIIS 

WlD1II DEl'll! 
IN. IN. 
14 18 
17 20 
21 36 
25 40 
31 46 
37 54 
43' 51 
49 62 
55 n 
61 77 
73 88 
65 94 

WEJ6IfT 

HEl6HT SHIP 0fWt 
IN. LI. LI. 

53 222 365 
53 410 615 
69 975 1.600 
69 1.315 2;150 
77 2.015 3.275 
M 2.970 4.150 
86 4,981) 6.850 
92 6.300 8.850 
94 8.000 11,290 
98 9.710 13.990 
94 14.150 20.100 
97 19,240 27;300 

IOOEL 

1"1·120 
1"1·160 
HD-2O 
HO·24 
HD-3O 
HO·36 
HO-42 
HO-48 
HD-54 
HO-6O 
HD·n 

me)

8:r: 
::0 
o 

r--iii! = =c.,.., 

'" ~ .... 
:!! 

.. 
~ .. 
!! 

..;:1' 

flOW RATES 
lUTE. DOOR. I'" 

OII&AIIIC KBlOVAL IIECIII.OIlIllAllOF' lACK 
FlOW OROI' FlOW OROI' WASH 

IIOOEL 6PII PSI 61'11 PSI QIIII 

PV·12R 5 1.0 8· 7 8 
PV·16R 7 1.0 14 4 15 
HR·2O 12 2.0 22 5 20 
HR·24 15 2.0 31 8 30 
HR·3O 25 3.0 49 10 SO 
HR·36 35 4.0 71 10 70 
HR-42 50 4.0 100 14 90 
HR-48 65 4.0 125 16 130 
HR·54 80 6.0 150 18 160 
HR-60 100 4.0 200 13 210 

Pl'ESIZE 

lUll" 
SIZE I8IIICl OIWK 
(1111 (., (., 

12x37 1~ ~ 

16x48 1~ 1 
2Ox54 1~ 1 
24x54 1~ 1 
3Ox6O 2 2~ 

36x6O 2 ~. 

42xOO ~ ~ 
48xfj() ~ 3 
54x60 ~ 3 

IIEDIAVOL 

sm. 
FT' 
1.4 
2.8. 
6.0 
8.0 

14.0 
20.0 
24.0 
30.0 
40.0 

6Ox6O 3 3 1Qa.D 
DEPTH FILTERS 

DlIIENSIOIIS"I 

WIDTH DEI'I!I 
IN. IN. 
14 12 
17 20 
21 36 
25 40 
31 46 
37 54 
43 51 
49 60 
55 71 
61 98 

WB&IIT 

HEIGHT SHIP 1ftIIAT. 
IN. LI. LI. 
53 ,., 2S5 
65 305 520 
69 670 1,275 
69 835 1,625 
77 1.330 2,525 
M 1.810 3.575 
86 3.200 5.120 
92 4,520 7,120 
94 5,640 9.025 
98 6.900 11,160 

1IODe; 
PV·12R 
PV·16R 
HR·2O 
HR·24 
HR·3O 
HR·36 
HR-42 
HR-48 
HR·54 
HR-60 

» err 
:S:Zzm-:s:en»
-len 
::O-l 
~m_::0 
<en
m:§: 
::0 =:j. 

(2) Oechlonnanon flow rote can be set uo to 10 gpm per SQuare toot of filter area. (5) Peal< Row_ on 20 oom per ~foatoffilter bed ma, not r!commendedtorex1enOed periods of time. 
(3) OimellSlOlls arl! dwne1er by S1J1Igm side sneet. (6) Does noI irI:Iode operating and INIllteNnCl! SpaalS. ASME rode ~kS are sIiQntIy taller. 


NOTE: CONSULT FACTORY FOR WATER RECLAMATION APPUCATIONS; 


Multl-lech'M Systems 
oeSlgn oaat 

IIODEL. 
DAILY 

CAPACITl'II 

SSMC( FlOW RAJll'EIIlMPl 
UClWASH 

FlOWRATE'" 
WfK 

DWlElDI I'II'fSlZI'" IOO£LNORMAL ~ 

MT·2O O,Q65MGD 15gpm 22gpm 3lgpm 2Oin. lYzin. MT·2O 
MT·24 O.095MGD 22!1P11'1 3lgpm 5O!IPII'I 24 in. l~in. MT·24 
MT·3O O.I50MGD 35Q111T1 50gpm 700IIII1 3lin. 2in. MT..:Jl 
MT·36 0.215MGD SO 0IIII1 70gpm 100Qllll1 36 in. 2 in. MT·36 
MT-42 O.280MGD 65Q11111 95gpm 13lQPll1 42 in. 2~in. MT-42 
MT-48 O.367MGD SSp 125gpm 170gPln 48in. 3in. MT-48 
MT·54 0.475MGD 110gPln 160gpm 22OQIII11 54 in. 3in. MT·54 
MT-6IJ O.580MGO 135gpm 1909pm 210gpm 60 in. 4in. MT-al 
MT·72 0.842MGD 1959pm 280gpm 400gpm nino 4 in. MT·n 
MT-84 1.15MGD 265gpm 380gpm 530gpm I Min. 6in: MT-84 
MT·96 1.52MGD 350gpm SOOgpm 700gpm 96 in: Sin. MT·96 

MT·120 2.37MGD 550gpm 780QIIII1 ll00gpm J 120in. 6in. (Sin.) MT·12O 
(1) Da,ly CioaCl1y Dasea on 24 houroperatlOl1 of 3tra,n system operatJlI<) atnorrnat servx:eftow rate of 790m1t' per train. 
(2) Service now rates Da5eO on 7 gpm.1t' per tra,n. When one tra,n ot toe 3 tnIn system IS mDaCt<wasn. me rertlaiOlIl<) 2 trams will operate 

aU 0.5 gpmilt'.
(3) The bacxwasn flow rate of both the Clanher and filter ar!! approllllNlety 14 QPIIVIt' The dinf!!r eduClor draWS 2·3 tfnvIt' air during the 

scour cycte for aOoi!lOnat mln'ral bed expansion.
(41 Pipe saese>ecllon 's based on aIn3IInnum velOCIty of 5Ips at I/IeNonnaI5eMc2 flow rate. 
(5) Total water usage per tram 's 225 gallOns per so ft Of fiher tank area. n.s 'ncltJO!S' 140 gallons of influent water tor dinlier backwash 

and system nnse plus SS gallons of hn.rea water for 0.010 hlter bacXwas/l. 

......,J. 
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Cull.!::, 0 ill:.:!'J is • <;enerd pc-,.cae r-A:~ular aC':i'la:ad cari:O.'l whic:l'l c:=nUiM a 

bread size :,~nc:Q ot ;o::-es <:aF~l. of ~orl:)itt; a •..·ar:.ee-/ o~ I'IIOlecclar ·...<light. 


»o::-;ar.ics frQ.'!: ~a.1:er. C.:lla:!) ~11:.S ~.s maca ::-e:I ~ ....hich i:s lDilled, or 
c:om;:ac-:Qd, oIizec:i, an~ seeam acd.vated. 	 :S:Z -m 

~:s:(J)>
-f(J)
::O-fPROP:::t'!!ES ~m_::0
<(J) 
~§
m-f 

:>Iesh Size 12x49 	 00
o::r:lOCO 	 ::0 

2 	 o 
~h (\) 	 a 
Al:ruion No. 	 70 _:r .• t.:: 2CO 

...--~ 
, ~.- 12 	 i2 

a = 0.2 
0.3 = 
1.5 

~'!. ~;O. 

162i-QS 15 
1627-04 21 
1627-06 2S 
162i-03 3S 
1627-00 SO 

~-:::'1;:: 	 \\'hile S'.:i~le £0:: general ao::licAtior.s, C.:l.lar l) ?llU sh~ul~ n;t. be 

:J.ed :Qr rr.edlcal s!??!ica::'Qr'!3: - c::.-:~u.!.:: eo"". fac:ory ::e:ore Wlln; e.-ay 

aC1:ivacsd ca:-!;)on ;raterial Ie:- ceCic~ lap?lic2:tions. 
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Linemaster Switch Corporation 

Interim Removal Treatment System 


Equipment List 


EQUIPMENT 	 MANUFACTURER 

1. Bag Fil.ter 	 Rosedale Products 

2. Flow Sensor/Totalizer 	 Signet 

3. Equalization Tank 	 Ambi 

4. Transfer Pump #1&#2, Sump P~mp Goulds Pumps 

5. 	 Air Stripping Tower & Blower National Environmental 
Systems r 

6. Solenoid Valve, Temp Switch Asco 	 iii!& Bulb Sensor 

7. Carbon Filters Culligan 	 = 
8. Lighting Mercury 	 = 
9 •. Heater 	 Chromalox 

DMD1216A91\S60SS 
Corres. 
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Strainers 

or Bag Filters: 

Your Choice! 


Rosedale strainer/filter housings are made 
in many sizes, and all can serve as basket 
strainers (for particle retention down to 74 
micron size) or as bag filters (for particle re
tention down to 1 micron size). In all cases, 
covers are easily removed, without tools, 
and the basket or bag is easily cleaned 
or replaced. 

FEATURES 
• Large-area, heavy-duty baskets 
• 	Low pressure drops 

Housings are permanently piped 
• Covers are O-ring sealed 
• Carbon steel, or stainless steel (304 or 

316) housings 
• 	All housings are electropolished to resist 

adhesion of dirt and scale 
• Adjustable-height legs, standard on 

Models 6 and 8; optional extra on Model 4 
• 	Easy to clean 
• ASME code stamp for 150 or 300 psi 
• Liquid displacersfor easier servicing 
• Special options include filter bag hold

down devices, sanitary construction, dif
ferent outlet connections, higher pres
sure ratings, extra-length legs, heat 
jacketing, and adapters for 
holding filter cartridges. 
Multiple-basket and duplex 
units are available 

Dual Stage Straining/ Filtering 
All Rosedale Model 8 housings can 
be supplied with a second, inner 
basket which· is supported on.the 
top flange of the regular basket. 
Both baskets can be strainers (with 
or without wire mesh linings).or both 
can be baskets for filter bags. They 
can also be mixed; one a strainer 
basket, the other a filter bag basket. 
Dual-stage action will increase 
strainer or filter life and reduce 
servicing needs. 
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Covers are secured by 
three eyenut assem
blies. One of them acts 
as' a, hinge when cover is 
opened. Model 4 units 
can also be ordered with 
a lighter cover. held in 
place with a single 
quick-opening, clamp 
(photo on cover). 

MULTI-BASKET MODELS 
Larger units with multiple baskets (from 2.to 17) 
are also made. They can handle flows from 400 
to 3500 gpm. Ask for Catalog MB. 

DUPLEX MODELS 
Most of the models described here are also 
available as duplex systems. Two units come 
piped together with valves to permit continuous 
use of either unit while servicing the other. One 
lever actuates all valves simultaneously .. Ask for 
Catalog OF. 

Operation 

.····I111!!!!!!!..-COVEftGASKET 

HANDLE 

IASKET 

O-RING 

CLEAN flUID 

Unfiltered liquid enters the housing above the 
bag or basket and passes down through them. 
Solids are contained inside the bag or basket 
where they're easily and completely removed 
when the unit. is serviced. A hinged basket bail 
is pushed down by the closed cover, to hold the 
basket against a positive, stop in the housing.. It 
helps prevent bypassing of unfiltered liquid. 

Fluid bypass around thebasket is prevented 
by an optional O-ring seal between the basket 
rim and the housing 10. This seal is required on 
Model 8 bag filters. Model 4 arid 6 bag fihers 
don't need this O-ring because the 00 of the 
filter bag seals against the housing itself, rather 
than against the 10 of the basket rim; 

A single cover gasket is used to seal the 
opening, and covers can be installed and remov
ed without tools. 

3-403 

Liquid Displacer Option 

1lt 
All strainers or filters can be supplied with a 
liquid displacer. When in use the displacer (a 
sealed 304 stainless steel cylinder) is inside the 
strainer basket or filter bag, displacing liquid that 
would otherwise fill the inner space. When the 
cover and displacer are removed, the level of 
liquid within the strainer basket or filter bag is 
lowered which results in less product loss, and 
fast, easy changes. 

If the weight of the cover-displacer assembly 
is a concern (the heaviest, on a Model 8-30, is 
20 pounds) you can easily detach the displacer. 

Construction Materials 
All housings and other wetted parts not other
wise specified can be ordered in carbon steel. 
304 stainless steel, or 316 stainless steel. 

Four different materials can be ordered for 
all seals involved. 

All baskets and mesh linings are made of 
stainless steel. 304 stainless will be supplied 
with carbon and 304 housings, 316 stainless 
with 316 housings. 

Convenient Piping 
Arrangements 

.... 
Styte 1 


Botlomoutlet 

Styte2 

Side outlet 
Style 3 

BOItom outlet 
with elbow 
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Many basket options 
.~ The baskets offered will permit the straining and filter

ing of a wide variety of fluids, to retain solids ot-almost 
any size. 

All baskets are easily removed and cleaned. All are· 
made in depths to suit the housing selected. 

Plain'perforated strainer basket, 

Choose from the following perforation sizes: 114, 3/16, 

9/64, 3132; and 1116 inch. 


Perforated strainer basket with wire. mesh 

linings. 

High quality wire is used, in mesh sizes 20, 30, 40, 

50,60,70,90,100, 150,. and 200. 


Filter bag basket. 

They have 9/64-in.-diameter perforations, for a 51 

percent open area. They accept standard size filter 

bags (see Rosedale Catalog FB). 


SINGLE-STAGE BASKETS 
(all models) 

Single-stage per Single-stage fi~er Dual-stage straining 
forated strainer bag, within per can be done with 
basket, with or forated basket. Can two perforated 
without wire mesh also be wire mesh strainer baskets, 
liner. lined, or be made with or without wire 

entirely of heavy mesh linings. 
wire mesh. 

Choosing a basket strainer 
or bag. filter 
Once the· choice between straining a fluict(removing 
particles down to 74 micron size) and filtering it •
(removing particles down to one micron) has been 
made, the choice' ofwhich size Rosedale model must 
be made. All three models (4,6, and 8) and the 
baskets and bags that go in them, are of the same 
basic design. They differ in dimensions. capacities; 
maximum pressure ratings. and pipe size. Selection 
is based on these variables; 

PRESSURE DROP DATA 
Basket strainers and bag. filters are usually selected 
so that the pressure drop does not exceed 2 pSi, 
when they are clean. Higher pressure drops may be 
tolerated when contaminant loading is low. 

The pressure drop data is accurate for all housings 
with strainer or filter bag baskets. When filter bags 
are added; total pressure drop becomes the sum of 
the pressure drop as determined by the steps below 
plus the pressure drop through. the bag as defined in 
Rosedale Filter Bag Catalog FB. 

Follow the.e easy step.: 
1. 	 Using the desired. pipe size and approximate flow 

rate, determine the basic pressure drop from the 
appropriate graph. 

2. 	Multiply the pressure drop obtained in step 1 by 
the viSCOSity correction factor found in the accom
panying table. This is the adjusted (clean) 
pressure drop for all baskets, without filter bags; •

v......... 
! 1 1~1~1~I_i_i_I~I_ 
i(H,O) • I I i I ! 

All unlined bask,lS 
(()·mtshl,",d 
60·mesh hned' 
BO·m,,"'"" 

lQO·mesn hnld 

I 65 I .85 I 1.00 f 1.10 I 1.20 j 1.&0: 1.50 I 1:60 I 1.80 
73 I .95. 1.20 I I.(() I 1.50 I UO 1.90 I 2.00 I 2.30 

!.77 i 1.00 I 1.30: 1.60! 1.70, 2.10 . 2.20 J 2.30 . 2.BO 
93 I 1.20 : 1.50 I 1.90 2.10. 2.(() 2.60: 2.BO , 3.50 

. 1.00 i 1.30 I 1.611, 2.20 • 2.(() , 2.m • 3.00 i 3,30 , 4,(() 
200·mHh hned . 1.30 ; 1.10 : 2.10 I 3.00 ! 3.(() : 3.90 '.((); 5.00 I 6.BO 

TWO-STAGE BASKETS 
(Model 8 only) 

Both inner and A filter bag within a A perforaIed 
outer filter bags in· wire mesh-lined Sbainer basket (with 
this dual-stage con outer basket. Mesh or without wire 
figuration can be of is backslop if bag rTl8llllining) inside 
the throw-away or ruptures or is • fiIIIr bag gives 
cleanable type. miSSing. effec:tiYe dual-stage •

straining-fi~ring. 
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The following model descriptions and flow tables can ...... : .,~ 1'-'/2" 
 Z
to.O

be used to aid in selection. and make comparisons 1.0 

between the various styles. 1.0
,-., 	 5.0 


..0
Model 4-For flow rates to 50 gpm 
3.0 

• Pipe sizes 314 thru 3-inch. NPT or flanged 	 2.5.....• Two basket depths:60r 12 inches (nominal) 	 2.0.: 1:5• Three pressure ratings:. 200 psi (with clamp cover) <l 

and 300 or 500 psi (with ayenut cover) .. 1.0
.
..
• ASME code stamp available 	 ..0

I 
I 	 J 

.eo 

.50 

BASKET DATA 	 AD 

, 

I 

, 
I 

I~ 

14 f, 
I. If 

I 

! 

; 
f 

, 
I 	

» orSurface .30 


Nominal Dlamet... 

Depth 

Area \A)lume 	 .25 S:Z -mQnch••)· Qnch••) (sq. ft.) (cu. in.) 	 .20 ~s: 
en.»6 3.9 o.s 65 	 .15 
--len " 12 3.9 1.0 130 	 .10 ;0--1 

8 i 88 8 ~mf'4 COtC"J" III _;0 

Flew.... <en 
~~.
m(i'-"4"• .... tiII:,- '-1/Z" Z- 3" 	 8::1: 
;0(MOdel6;....For flow rates to 100 gpm) 10.0 

1.0 o 
• Delivers 3:4 square feet. of basket or bag surface 	 1.0 

5.0 

area without need for ASME code construction '.0 


• Can be frtled with cartridge filter element adapter 3.0 

• Pipe sizes·314.thru 4-inch. NPT or flanged 	 ..... 2.5 
2.0 ....• Three basket depths: 12. 18 or 30 inches (nominal) .: 1.5<l• Two pressure ratings:. 150 psi or 300 psi .. 
 -iii!• ASME Code. stamp available 	 .; 1.0 

"0I .10
BASKET DATA 	 i .50 =01: 

.40
Depth. Surface 


Nominal Diamet.r ma .30
\A)lume = 
(inch••) (Inche.) (sq. ft.) (cu. in.) 	 .25 

.20
12 5 1.3 235 

5 2.0 350 .'5 

5 3:lI .'0
~~~ 0 "0 000 02 

I 

I 

, 
I 

I ( I I 

f . ( 

I I 
If til 

I f I 

1.1 I , 

I 1/ 
~ .. .... ..... U8 8 §~~ ...... ..~ 

Ro..... 

., 
" 

I ..., 
!. 11 /, 

PI",Iin: 2" 
10.0Model 8-For flow rates to 220 gpm '.0 

• Can be fitted with an adapter to hold cartridge filter 1:0 

1 	
5.0 

3"elements 
'.0 

• Pipe sizes·314 thru 4-inch. NPT or flanged 	 3.0 

• Two basket depths: 15 or 30 inches (nominal) 	 2.5 
4l 	

.: 
1. 2.0• Two pressure ratings: 150 or 300 psi 

.. 1.5<l• ASME code stamp available. . 1.0 
~ ..0
I .10 

01: 
i .50 


BASKET DATA .40 


Depth Surface .30 

Nominal Diameter Area· \A)lum. .25 


(inches) Qnch••) (oq.ft.) (cu. in.) .20 


15 6.7 2.3 500 	 .15 

30 6.7 4.4 1000 	 .10 
0 "0 0002 ~ .. .... • .a-CD 8lil8 8 8 ~~ ~ .. .... .. .. 

Row.... 

5 
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FLANGED 	 THREADED 
(150 lb. ANSI) 	 (NPl) 

STYLE. 1 

IN IN 

F 

lJ 
E 

OUT 

OUT 

C STYLE 2 ) 

.~I-~z.......,.IN 

o (NPi' DRAIN) 	

IN 

OUT OUT .+--+--

o (NPT DRAIN) 

STYLE 3 

IN IN 

J L 

\~OUT 
M(APPROX:) 

(Style 1 with customer's elbow) 

OUT 

6 

(EYENUT COVER) • 
C

Q--j 

~I1/4·lN. P 
HPTPORT U 

Eyenut cover ;:-----r 

permits higher ' T 

pressure than ~.:;=:::::::!:!:;;!~ A 

clamp cover. IHi 


A clearance distance 
equal to basket depth 

r-l-----r"T'T"'l'="o must be available 
o 	 above housing for 

basket removal. 

f.. 

R 

1 l;egs for 
Model 4 are 
extra cost; 

Ls-J • 
BOLT CIRCLE 

CLAMP COVER 

V,=~~. 
'""" ~HPT PORT-Xl.!.}' 

Clamp coyer 

is available only on'~;;_j:).

Model 4 housings. 11= 
(rated 200 psi) 

• 
(DIA.) 

»ors:z -m 
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S TN P0MLJ K·HE F IGB C ·0Pipe AModel Q IR
Size I 

6.8 5:63.6 14.04.5 112 3.51.311.210.4 4.03.0 10.1 


1 


10.1 12.05.03.55.23/4 5.54-6 
1.511.510.9 4.03.0 10.110.1 12.05.03.55.25.5 

11.1 1.8,10.5 4.04.39.4 9.512.03.5 5.05.81·1/4 .6.0 
2.011.3 


2 


4.010.84.3 9.59.3 12.05.03.55.86.01-112 

4'.0 11.8 2.34.3 11.69.59.3 12.03.5 5:05.86.0 

6.8 5.63.5 3.6 14.04.51.3 11216.4 17.2 


1 


4.03.016.1 18.0 .16.15.03.55.23/4 5.54-12 
1.517.516:9 4.05,0 3.0 16.116.1 18.03.55.25.5 

17.1 1.84.04.3 16.515.515.4 18.05.03.55.81-1/4 6.0 

2.017.34.3 16.8 4.015.3. 18.0 15.53.5 5.06.0 5.81·112 

2.34,3 4.0 17.817.615.515.3 18.03.5 5.05.86.0I 2 

5.3 9.518.06.0 3/4 5.01.518.64.3 18.1 5.06,0 17.317.3 19.84.31 6.16-12 
1.819.018.4 5.04.8 17.317.3 19.84.3 6.01-1/4 6:1 

NlA19.3 2.018.8 5.04.817.3 19.8 17.34.3 6.0NlA6.11-112 

19.74,8 2.3 


3 


19.6 5.019.7 17.34.3 17.26.0·6.12. 
3.1 

. 5.0' 

4.8 21.922.06.6 18.218.2 20:74.3 6.07.0 

5.3 18.0 9.56.0 3/424.6 1.524.1 5.04.3 23.325.84.3 6.0 23.31 6.16-18 
25.0 1.84.8 24.4 5.025.8 23.34.3 23.36.06.11-1/4 

NlA 

2 

25.3 2.024.8 5.04.8 23.34.3 23.3 25.8N/A 6.01-112 6.1 

25.7 2.3 


3 


4.8 25.6 5.025.7 23.323.24.3 6.06.1 

3.127.928.0 4.86.6 24.224.2 26.74.3 6.07.0 

9,55.0 5.3 18.06.0 3/4 


1-1/4 


36.6 1.54.3 36.1 5.035.337.84.3 6~0 35.35.516-30 
37.0 1.836.44.8 5.035.34.3 35.3 37.86.06.0 

NlA 

2 

36.8 5~0 37.3 2.04.8 35.337:84.3 6.0 35.36.1 .NlA1-112 

37.7 2.337.6 5.037;7 4.8 35:34.3 35.26.06~1 

39.9 3.140.0 4.86.638.7 36.24.3 6.0 .36.2 )7.0(3 

6.3 22.0 12.05.8 

3 

23.1 8.6 13.3 2.34.8 23.221.020.9 .23.55.9 7.52 6.68-15 
NlA 

4 

25.9 3.125:5 4.86.624.6 21.921.7NlA 6.8 7.57.4 

27.66.3 3.88.4 26.825.1 21.921.56.8 8.67.4 

:.Ia.e I ~5.8 6:38.6 138.1 2.34.8 38.2 3.336.035.9 38.55.9 7.56.628-30 
NlA40.940:5 4.8 3.1 


4 


39.6 6.6 36.9N/A 36.76.8 7.57.43 

42.6 3.841.8 6.340.1 8.4 36.936.56.8 8.67.4 

;p 
or 
s:z -m£;s:en;p
-len 
::JJ-l 
~m_::JJ 
<en 
m~ 
::JJ

~~ 
O::r:· 
::JJ 
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. HOWTO, ORDER 

Build an ordering code as shown in, the example. Each option is available only 

on the model sizes, indicated in the colored blocks preceding its description. 


Key to blocks: EJ • Model ~ •
[ll • Model 6 

[lJ • ModelS 

OPTIONAl 
INNER 

HOUSING BASKET BASKET 

, ~O ~~ "2. \9> tile. tJ ~tJ~ 

EXAMPLE: 8 15 3P 1150 NCO B S- M 200 - 2M 50 

ROSEDALE PRODUCTS, INC_ 
Box 1085, Ann Arbor, MI48106 
Tel: 313-665-8201 Fax: 313-665-2214 

~t&Io9 468·3 124M590 utno 1M USA 

~~~ELNO. 

6o(!) 
8 - 8, 

HOUSING SIZE 

a 6 in. - 6
aD 12in. -12 

III 15 in. -15 

m lBin. - 18. 

ma 30in.-@) 


3/4·in. femlle NPT' 

1 in. femlle NPT 


2·in. femlle NPT 
3·in. 'fem.le NPT 

l·in. 15()'lb ANSI flange 

2·in, 150·lb ANSI flango· 

3·in. 15().lb ANSI fllngo 

4·jn. 150·tb,ANSI fllnge' 

6,in. 150·lb ANSI flange 

OUTLET STYLE 

ama Bottom - 1
aDa Sido <V ama. Bottom elbow - 3 

PRESSURE RATING' 
aCla 300 psi
aDa soo psia 200 psi (damp cover) 

mill 150 psi 
aa 210 psi 

ASME CODE STAMP 
None' 

ama Code .UM 

HOUSINGMATERIA~ 
ama Carbon stHl oo{C)------...J 
ama 304 stainless sleel .1" 
1IC11l1 316 stainless sleel - 316 

:J
--r. 

PIPE SIZE, NPT & FLANGED' 
- 3/4P 
·1P 

H/4·in. fomlle·NPT-l·1/4P 
1·1I2·in. fomlle. NPT -1-1/2P 

-)!'_ 
~ 

3/4.in. lSO·lb. ANSI flange' 3/4F 
-IF 

1.1/4·in. 150·lb ANSI flango· 1·1/4F· 
1·1I2·in. 150·lb ANSI fllng,·I·1/2F 

- 2F 
·3F· 
·4F 

• 6F 

• 300 
• soo 
.~ 
.{U"HS:OQj}-J---..J
::2'iO 

N . .;...--------.....l 

IJ 


L..-_..,--_____ 

1. ANS) lso.b R.F.1IIngea ~ _--.dan1 

0IMr styles and ~.....,.. ANSI Btll.S 

Preuu,..TemperatUre rating tabIea ......... 1Iange 

class for ASME cacIe "'-ingI. c:or...lKIory. 


• 

» 
Cle,

FOR MODEL 8 ONLY S::z -m
OPTlONAL INNER BASKET, MEDIA SIZE ;?;s::
No symbol II type 2B bask., _s ulect.cl en»-I,en

::0-1III Porloratian diomott.. {fer, type 2P basko..} ::;m1/4,3/16,9/64: 3/32: 1/16 _::0
III Mtsh si ... (fO!' tYpe 2Mlnd 2BM baskets) <en 

20,30,40, SO, 60,.70, aD, 100,,150,200 m~ 
::0

OPTIONAL INNER BASKET TYPE 

I 
~ci·2B • Filter bag basket, 9/64 perforations3 o ::c. 

'2P •. Strainer basket, perforated metal. ::0 
, 2BM .·Filter bag basket, perforaled, mesh lined3 Cl m2M • Strainer baskel, perforaled. mesh lined 

BASKET, MEDIA SIZE 
No symbol II type B bask.1 was' ul.cl-.1 

aE Perfcrlticn d'omtte" (fer type P baskets) 
1/4,3/16,9/64,3/32, 1116 r 

aa MIHh siz.. Ifor tYpo Mind BM baske..)· 
'--____ 20; 30, 40, 50, 60; 70, aD. 100, 150, 200 -iii! 

TYPE 
• 
• 
• 

M • 
HWM • 

Filter bag basksl, 9/64 perforations 3 

Strainer basket. perloraled melal· 
• = 

Filter bag basket, perforaled. mesh lined 3 

Stramer baskel, perloraled"mesh lined = 
Filter bag basket. heavy wire mesh 3 

BASKET SEAL 

~ No seal (never on. Models 4 & 6 bag·type baskels) 
na S. Seal required (always on. Model 8 bag·type baskets) 


COVER GASKET 
SUN N 

• Ethylene Propvlene 

V .'VitO", FluorQel.stom~r 


T • Tlflon Fluorocnbon Resin 


DISPLACER 

rN\.No~arm"". ~ 

http:ulect.cl


HIGH-CAPACITY FILTER BAGS 
FOR ALL ROSEDALE BAG FILTERS 
CONSTRUCTION 
Felt Bags 
Felt construction is generally chosen where 
smaller particle retention is required, in the 1 to 
100 micron range. It offers higher solids loading 
capacity than mesh. General-purpose felt bags 
are offered in polyester and polypropylene 
materials. Special-purpose felt bags include 
high temperature service (to 500°F) bags of 
Nomex nylon or Teflon. For removal of. oil, bags 
made of special. felted polypropylene 
microfibers, known as Oil-Adsorb, are available. 
A size 2. Oil-Adsorb, bag will remove approx
imately a half-pound of oil from a water-oilliquid. 
It is only available with a.25 micron rating. 

If. finer filtration is needed in an oil removal 
task,. Rosedale Model 8 filters can befitted with 
two bags in series. The inner one an Oil-Adsorb 
bag and the outer one a finer standard bag. 
Installed this way, true two-stage filtration is 
achieved. (Two-stage filtering can be done 
for longer intervals between servicing.) 

Mesh Bags 

Mesh is a woven construction, generally used 

where micron ratings of 5 to 800 (660 to 20 mesh) 

are required. 


Two types are offered .. The multifilament 
mesh is·a low cost, disposable material, offered 
in polyester or nylon. Monofilament mesh has 
higher strength, and is available in polypropylene 
or nylon. (It should be considered cleanable.) 

FELT BAG FINISHES & COVERS 
Standard finish. Plain, as manufactured, 
without treatment or covers. 
Glazed finish. The outermost surface fibers are 
melted by the momentary application of high 
heat. This bonds them to one another and 
effectively reduces the possibility of their 
breaking off; (Not available on high-temperature 
bags.) 

Mesh covers. Covers are available that completely 
encase the bag. Made of woven polyester mesh, 
nylon mesh, spun-bonded nylon (Cerex), or 
spun-bonded polyester (Remay), they act to contain 
any fibers-that may separate from the filter bag. 

DESIGN DETAILS 
All Rosedale filter bags have a metal retaining 
ring at their openings;. Standard ring material is 
cadmium-plated carbon steel, with 316 stainless 
steel optional. 

Heavy-duty handles, sewn to the reinforced 
bag lip, are a standard feature. They make bag 
removal faster and easier. 

• 


• 
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COMPARATIVE PARTICLE SIZE 

u.s. MESH INCHES MICRONS 

3 .265 6730 

3% .223 5660 

4 	 .187 4760 
5 	 .1.57 4000 
6 	 .132 3360 
7 	 .111 2830 
8 .0937 2380 


10 .0787 2000 

12 .0661 1680 

14 .0555 1410. 

16 .0469 1190 
 »18 .0394 1000 or 
20 .0331 841 S:Z -m25 .0280 707 

~s:30 .0232 595 en»35 .0197 500 -len 
40 .0165. 420 ::<1-1 
45 .0138 354 ::;m

_::<I
50 .0r17 297 <en60 .0098 250 m~
70 .0083 210 ::<1
80 .0070 177 m-l 

00100 .0059 149 O::t:
120 .0049 125 ::<I
140 .0041 105 o 
170 .0035 88 

200 .0029 74 

230 .0024 63 

270 .0021 53 

325 .0017 44 

400 .0015 37 
 r -STANDARD FIBERS AND MICRON RATINGS 

AVAILABLE MICRON RATINGS 

CONSTRUCTION FIBER 10 15 25 50 75 100 125 150 175 

(Polyester) 

Oil· Adsorb (pp) 


Felts 	 Polypropylene 

Nomex (Nylon) 

Teflon 


Multifilament Polyester 

meshes Nylon 

Monofililment Polypropylene 

meshes Nylon 


COMPATIBILITY AND TEMPERATURE LIMITS FOR STANDARD BAG MATERIALS • 
COMPATIBILITY WITH 

ANIMAL 
ORGANIC' VEGETABLE MICRO· ORGANIC 

FIBER. SOLVENTS & PETRO OILS ORGANISMS ALKALIES ACIDS 

Polyester' Excellent Excellent Excellent Good Good 
Polypropylene Excellent Excellent Excellent. Excellent· Excellent 

Nylon Excellent Excellent Excellent Good Fair 
Nomex Nylon Excellent Excellent Excellent Good F.ir 

Teflon Excellent Excellent Excellent Excellent Excellent· 

• Chart IS to be used as I gUide. User should mike ttlts with specific medii to ..Ln.. c.ompatlbility. 

USED ON ROSEDALE 
MODEL NO. 

4-6 
4·12 
6·12\ 

-J 6·18
C6·30 

BAG-SIZE 

3 
4 
7 
8 

FILTER BAG SIZES 

LENGTH DIAMETER 
(....... (I....... 


8 •.12 
14 4.12 
15 5.10 

5.10 
9 ~ 5.10 

16.5 7.06
8·15 1 (inner)· 14.5 5.75 
8·30 2 32 7.06 

and 16 thru 36 2 (inner) 30 5.75 

2 
200 250 300 	 .00 600 800 = =W 

TEMPERATURE 
OXIDIZING MINERAL LIMITATIONS 

AGENTS ACIDS· (ml'" dog F, 

Good Good 325 

Good Good' 225 

Poor Poor 325 

Poor Poor 475 

Excellent Excellent 500 


...... 
SURFACE AREA BAG VOLUME 


(11111,,"",
(III. It" 
0.5 0.5 
1.0 1.0 
1.3 1.3 
2.0 1 :i 
~.4 2.8 "') 
2.0 2.1 
1.6 1.7 
4.4 4.6 
3.6 3.8 



PRESSURE DROP DATA 
The graph shows pressure drop through clean 
filter bag media of various micron ratings .. The 
curves do not consider pressure drop 
through the filter housing. 

BAG SIZE CORRECTION 
To obtain pressure drop correction for a specific 
bag size. divide the pressure drop obtained from 
the graph by the square foot area of the bag. 

VISCOSITY CORRECTION 
If viscosity is higher than one, multiply the 
corrected pressure drop as obtained above by the 
appropriate viscosity correction factor. 

SELECTING A ROSEDALE FILTER. BAG 
1. Determine which type of filter bag material 
and which· fiber best suits your needs. 

2. Determine the micron rating. you require. 

3. Refer to the "How to order" chart below,. and 
build an ordering code. 

• O.s 
is 
i 
~ 0.6 ~ 
;; 

0 
~. 0.4 

g 
~ 0.2 
~.. 

c 
=: 
S.... 

BagSi.. 


1 

1 (inned 


2 

2 (inned 


3 

4 

7 

8 

9 


flOW lATE Grill OF WATEI (Ie,s. n·F) 

SurfKeA... Viscosity Correction. 
(.a. ft.) (cps) Foetor 

50 4.5 
100 8.32.0 
200 16,6 
400 27.7 

1.6 
4.4 

800 50.03.6 1000 56.2 
0.5 1500 77.2 
1.0 2000 113.6 
1.8 4000 161.0 
2,0 6000 250.0 

8000 325.0
3.4 10000 430~0 

• 
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HOW TO ORDER FILTER BAGS 
Build an ordering code as shown in this example:t'l._ -.... iii!!ll"'~~~: rc::. \ \-> 9s 

p •Example: PE 25 7 S-SS = 
FIBER AND MICRON RATINGS ==:ITT 
Felt, polyester· PE -------- 
Microns:(!;i3,5, 10,15.25,50,75, lQO, 200 
Felt, polypropylene· PO 
Microns: 1,3,5. 10,25,50,100 
Felt, Oil'Adsorb, 25-micron = OA 25 
Felt, Nome. nylon· HT 
Microns: 5,10.. 25,50,100 
Felt, Teflon, 10-micron • TE 10 
Mesh, .monofiloment nylon· NMO· 
Microns: 5, 10,25,50,75,100. 125.150, 175,200,250, 

300; 400, 600 800 
Mesh, monofiloment.pclypropylene· PMO 
Microns: 300, 600 
Mesh,.multifiloment polyester - PEM 
Microns: 75, 100, 125, 150,200,250,300.400,800 
Mesh, multifiloment nylon (light) - NM 

1T ~D.D~~"~::':;'D,:ONS = 

BAG STYLE 

. (S) Carbon steel plated· ring 

BAG DIMENSIONS 
Oiom·. Length HOllsing 

Symbol· (in.) (iii.) Mod.1 


1 - 7-1116 x 16-1/2 8-15 

2- 7-1116 x 32 8-30 

3- 4-1/8 x 8 4-6 

4- 4-1/8 x 14 4-12 

7 -. 5-118 x 15 6-12 


S 5-118 x 21 6-18 
5-1/8 x 32 6-30 

BAG FIN)SH OR COVER 
'--------f P - None

Microns: 100, ISO· - Fiber-free gfozed finish 
Mesh, multifillm.nt nylon (heovy)·- HNM PEM - Polyester multifilament mesh cover 
Microns: 800 NM· - Nylon multifilament. mesh cover 

C -. Spun-bonded nylon (Cerex) coverInner Sags for Mod.ra or Multibag Filters 
R - Spun-bonded polyester (Remay) cover 

To order inner bigs, use I second, !eparlte ordering code. It 
should.be.built using. the system shown above, but prefixed 
by the symbol "IN". Exompl.: IN -PE.25 P 2 S-SS 

ROSEDALE PRODUCTS, INC. •
Box 1085, Ann Arbor, MI48106 
(313) 665-8201 

C~lllog 6002·FB·2 l.ltho In USA 

http:multifillm.nt


~..:'::--'f7.J 

f' 

'\
N

O
T

IC
E

 
-, 

If th
e
 film

ed
 im

ag
e is le

ss c
le

a
r 

th
a
n

 th
is N

o
tice it is d

u
e
 to

 
L1N

E
M

A
S

TE
R

 S
W

ITC
H

 
LINDO 

th
e
 q

u
ality

 o
f th

e
 d

o
cu

m
en

t 
A

D
M

iN
IS

T
R

A
T

IV
E

 R
E

C
O

R
D

 

b

ein
g

 film
ed

. 


~
 

ILl 
N

 
H

 
~
 

,c( 
8 o E-< 
....... 


o ~ en z ILl 
en ::;: 
o ~ e:.. 

i 
r) 

) 
.: ;i \~ 

l!
...:.::: ..~

 

~ ~ 
( 



MK515 

~ ~T ~ ~1/')IPwd:-
9.Y~- ~t(9- 96()O ) 

.'" 

» or 
~'z-m 
~~ 
~'6;
:::0 --J::;m
-:::0<(f) 
m~ 
:::0

~~ o :c. 
:::0 
o 

.....
-
iii! 
= 
=
W 

The Flow Sensor That Makes Short Work 
Of Your Flow Measurement 

ROTOR-X'" FLOW SENSOR 

St~amlin. you~flowmeuu..ment opemlon with the 

MK 515 AOTOR-X'I1I Flow Senaor. By using this compact 

flow sensor, a matched sensor installation. fitting, a Signet 


. flow meter or controller, and ordinary hand tools, you'llt-ave 
a complete flow monitoring or controlling system-in 
minutes. Accurate to ±1% of full scale, with repeatability at 
±O.5% of full Scale, this insertion sensor operates on a 
simple electromechanical principle. And,.it's proven in 
thousands of liquid flow applications worldwide. h all adds 
up to precision, dependability, and convenience-basic 
advantages that are quickly outdating its in-line 
counterparts. 

A TIMESAVER YOU CAN BANK ON 
Convert your maintenance hours Into minutes, with the 
AOTOR·P. Should a sensor, rotor, or O-ring need to be 
replaced, it takes only seconds. Reduce your system 
iowntirne substantially with • stand-alone MK 515 sensor. 
, r, simply add an MK 319 ~t Tap Assembly andcompletely 
eliminate downtime. Combined with the ROTOR-X™ during 
initial installation, the MK 319 Wet Tap allows sensor removal 
without system shut-clown. 

Optional local or remote capability lets you place your meter 
up to 200 feet away without signal amplifICation. And, you 
can install the MK 515 in pipe sizes ranging from ~ Inch to 
_"'"-= __ _ •• _o.J __'-_ ""- ., to_ ... fI...... _1 ___ P __ L.____-=_I __ :-'-__: ____ _ 

'AJ~1'~I~7ilM.) r:::;H,'~o 

Fl~ ~SOI2. 

lilt. - 51S' 

Patented, "flow· 
through" rotor design 
ensures accurate, linear 
output to ±1%. 

• 
36 Inches without a lot of additional cost. because the 
ROTOR·X price increases only slightly for larger pipe sizes. 

RUGGED CONSTRUCTION FOR LONG WEAR 
Available in a choice of chemically resistant, non
contaminating housing materials, the ROTOR·X atIInda up 
to the harshest environments. The glass·filled polypropy· 
lene housing version is lightweight-but strong. A feature 
which makes it ideal for handling a wide range of liquids, 
including corrosive ftuids in chemical processing. For 
processes containing acids and solvents, the PVDF (poly· 
vinylidene.fluoride) housing version is a tough fluorocarbon 
that is highly resistant to more severe ftuids, such as acids 
and solvents. (See PVDF section for more information on 
Signet's allPVDF flow monitoring systems.) 

• 

, 
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FLOW MEASUREMENT 
SIMPLE AND ACCURATE 
The ROlOR-X works on a simple, but precise, electro
mechanical principle based on measuring the rate and 
volume of flow in your pipe. Four permanel,t magnets, 
imbedded in the rotor blades, spin past a coil in the 
sensor body. As the fluid flow causes the rotor to 
rotate, a sine wave signal is. produced, directly 
proportional to the flow rate. The patented "open 
cell" ....ure of the rotor ensure, a linear, 

repeltable output up to 30 fps-with 
accuracy of ±1% of full scale; The 
result-minimal head loss and no 
cavitation. Additionally, you can 
combine the ROlOR-X Flow Sensor 
with an intrinsic safety barrier (contact 

. the factory for a list of suggested 
barriers) for use in hazardous 
environments. 

SPECIFICATIONS: 

Output SlgMI: 1V p-pIfps nominal 


Output Freq..ncy: 5·6 Hzlfps nominal 

Flow Rate Range: 1 to 30 Ips 

Un..rIty: ±1% of fulL range 
Output AccUIIICY:. ±1% of full range 
Repe8tablllty:. ±O.5% of full range 
Mulmum % Solida: 1% of fluid 

volume 

Smndarel Cable Length: 25 feet 

HOW TO ORDER 
ROTOR-X™ FLOW SENSORS 

Pipe 
HouSlng Shaft Size 
Material Material (in:) 

PoIypro 

PoIypro 

P51531WO PVOF 
P5153(W1 PVDF 
P51530-V2 PVDF 

ROTOA-X with WET-TAP ASSEMBLY For more option. 10 the MK 319/P51530. _ 
w.t:rap(Plpo - A1IInIJ noc __.) _ 
vaJw·Senaor Pipe Sensor Sensor . . 
~. Housing Sh8ft SiD 0.0: Length 

Pan No. ~. ·Malerial MaIerial (in.) (in.) (In.) 

MK31W 
51s.P3 PVC PoIypro TlWlium ",... 1.os 11.75 

MK 3191 
515-P4 PVC PoIypro Tllanium ~ 1.os 13.00 

MK31W 

aUICK, EASY CONDUIT INSTAllATION 
Designed to allow optional. conduit inst&lIation, the 
MK 515 lets you easily comply with local codes 
requiring conduit protection. For instance, pry off the· 
plug on top of the sensor. Underneath it you'll find a 
1f.z inch (F) NPT thread. Now, using an optional conduit 
adapter fitting kit; connect your conduit. And, either an 
optional instrument back-c:over kit, or a specially 
prepared NEMA box, will provide everything you need 
for quick conduit connection to a meter or controller. 
Additionally, you can adapt to both rigid and flexible 
liquid-tight conduit, protecting your system hookup 
from harsh elements and mechanical damage. 

r -
iii! = 
= 


Titanium ........ 

rtanlum ~ 

TlIanium 10-UP 

HutefloyC ........ 

Hut.11oy C ~ 
Hast.llay C 10-UP 

SenllO< 
0.0. 
(in.) 

1.os 
1.os 

1.os 
1.os 
1.os 

SenIOr 

Length 
 ...:;(.n.). 

5.00 
7.75 

3.50 t-.'5.00 
7.75 

page 40. 

I 

515-P5 PVC PoIypro Tllanium 10-UP 1.os 16.00 



--- ----- ----------

--------- ------- ---- ---- ---

---

__ 

. :- . \. . . '\ . ! ~ . 1\ :- • " _~ : 

Sensor Installation Frttings 
/ • 

PIPE PVC 40& 80MATL 

1/2" PV8T005 

3/4" PV8T007 
--  -

1" PV8T010 
- -- ._. -- . - 

1 114" PV8T012 

cr:,;" PV~T;iY-- 

------ _. - - ---- 
PV8T020 

2" PV8S020 

PV8T025 
2 112" PV8S025 

._?:.eY8T030 ) 
)Z~_~~8~0~0____ 

__ . PV8T040 
4" PV8S040 

5" Use IR85050 

S" PV8S0S0 

-. 
8!' PV8S080 

CPVC 80 PVDF 

CPV8T005 

CPV8TOO7 SFMTOO7 

, CPV8T010 SFMT010 
._-_. --_. - ------- 

CPV8T012 SFMT012 

-;-~~~O~- SFMT015 

CPV8T020 SFMT020 


CPV8T025 SFMT025' 


---- -_.. -----_._---- -.------_. 
10" Use IR8S100 Use IR8S100 N/A 


12" Use IR8S120 Use IR8S120 N/A 


SFMT030'CPV8T030 

CPV8T040 SFMT040' 

N/A SFMT050' 

Use PV8S0S0 SFMTOSO' 
or IR8S0S0 

Use PV8S080 SFMT080' 
or IR8SoeO 

FIBERGLASS 


PIN PRICE 


N/A 


N/A 

-
N/A 
--. - -
N/A 

FPT015 

FPT020 

N/A 

FPS030 


FPS040 


N/A 

FPSOSO 

FPS080 

FPS100 

FPS120 

- -- - ----------- ;;o~
m-i

PPMT012 CR4T012 (")(") 

- .. -.---------------- OI 
;;0 

$210 PPMT015 CR4T015 o 

$210 PPMT020 CR4T020 
-------~~~~----+ 

__________________-4PPMT025' CR4W025 

$240 PPMT030' _C_R_4_W_0_3_0_______ • 

$295 PPMT040' CR4W040 ! 

r ..-. -.~' --....>.-~ . . -Ii . • -.-~--------,"!".-~--=.~.. 
hrtNUIIIber. FIllIng s!J1M: 

'VlT020 T -"TEE" 

III-===~~ 

s - SIddle~MaI_"'Type

III 

POLYPROPYLENE STAINLESS 316 

»
PIN PIN or5:z -mPPMTOO5 CR4T005 ~s:C/)>-+ Cf) 
PPMTOO7 CR4T007 ~-im

-1 
<;;0

PPMT010 CR4T010 mCf) 

-.- _.- -------..-- -------' 

PPMT050' CR4W050 

$410 PPMTOSO' CR4WOSO 

$440 PPMT080' CR4W080 

$610 CR4W100 

$n5 CR4W120 

~ -'. . . . 
J. 

pvc, CPVC 8IId ,.,...~ _lip endI, PVOF (metric)

11M _I endI; __ (f... __ ond - UJng)

11M "_-on" _; ...., _, C*IIOn ...., ond 

1___ ~endI, . 

"c.n-I-on" fer pvc , CPVC; "dcdIIe Inp.an" fcr 
....; "c.menl-on" f ... -...a, PIe.- epedfy .... 
tIIicIcnHI ond 0,0. fcr 1IbefgtUI; ond pipe act--. fer 
pvc Ot Iron. 
weld 10."1Ing pipe; ~~ pipe echeduIe, 

er.z. to .xilting pipe; p!eMe ~ pipe act--., 


• 




FLOW TOTALIZERS 

Accurate, Low-Maintenance 
Flow Volume Indicators 

043
u 

SPECIFICATIONS: 

DI..,1ay Accuracy (MK 515): ±1% of full scale 


DI..,lay Repeat8blllty 

(MK 575): ±O.5% of full scale 


Volume DI..,lay Accul"8cy: 	 ±2% of full scale 

Pul..Output:·
TTL Competlble: Source, 6.5 rnA at 4.6 V 

Sink, 25 rnA at O.4Y 

Counter: 
TTL Cornplltlble: Source, 5 rnA 

Sink,S rnA 

Power Requirements: 	 Nominal 8 to 18 VDC, 81315 
mA Not damaged by 
voltage spikes as high as 25 
VDC. (Power converter 
included) Includes nMlr58 
voltage protection. 

Dimensions: 	 S'n inch square bezel: 
(requires 5.1 inch panel 
cutout) 4.75 inches deep 

HOW TO ORDER 

Pan No. 

P57540 
P57540R Resetable 
P57840 
P57'940 
P57'940R Reselable 

5 .-;.:.. , 

'.. Just a quick glance at Signet's MK 575 Accum-u-flo 
gives you eccu..... fluid flow nlteand totallDd flow 
volume ....nga. By having both these essential flew 
functions combined on one convenient unit, you'll 
save space and eliminate additional expense. Flow 
rate is displayed on an easy-to-read 5'h inch analog 
dial. While totalized volume is presented on a low
maintenance, eIectro-mechanical counter. Choose 
from a 7-digit non-resettable counter (MK 575) for 
continuous totalizing or a S-digit front resettable 
counter (MK 575R) for periodic totalizing. The MK 
575's 245 degree, high-torque meter gives you greater 
resolution in high-vibration areas. With a resulting flow 
rate accuracy of ±1% of full scale-ancltotalized 
volume accuracy of :t2% of calibrated flow rate. And, 
you can easily interface the Accum-u-fto with other 
TTL.compatible equipment. Includes a 117 VAC to 12 
VDC power converter. 

When monitoring total fluid volume AND separate batch 
volume is required, choose Signet's. MK 578 Batch 
Accumulatot Its S-digit resettable counter is perfect for 
periodiC batch monitoring. In addition, its7-digit non
resellable counter allows olli)Oing measurement. For single 
IbN volume IJccumullllion, order Signei's I~ MK 579. 
This totalizer gives you the option to choose either the 7-digit 
non-resettable counter or the S-digit resettable (specify MK 
579R). All instruments are TIL compatible for easy 
interfacing with external equipment. Each includes a 117 
VAC to 12 vec power converter. 
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INCORPDRATEDA.lli 
December 5, 1991 	 Project Number #3211 

** 	IMPORTANT QUOTATION ** 
Mr. David Day
Fuss and O'Neill Consulting Engineers 
146 Hartford Road 
Manchester, CT 06040 

Reference: Linemaster Switch Company 
Sub1ect : FRP Tank 
Telephone No.: 203 646-2469 FAX No.: 

Dear David: 

»or 
s:z -m!:s: en»
-len 
::0-1 
~m_::0203 	643-6313 <en 
m~ 
::0
m(=1
8::1:Ambi, Incorporated takes great pleasure in submitting the ::0 

following proposal to Fuss and O'Neill Consulting Engineers o 
for fabricated plastic equipment: . 

PROPOSAL. AND SPECIFICATIONS 
r

1. 	 One (1) 635 GALLON CYLINDRICAL TANK measuring 5' -0" dia. -
by 4'-4" deep with flat top, flat bottom, constructed iii! 
from FRP (fiberglass reinforced plastic) and including: 

a. 	All hand lay-up construction using Hetron 197 premium = =grade polyester resin 
b. 	 Interior surface with one (1) layer of "C" 

for maximum corrosion resistance 
c. 	Exterior surface pigmented "Ambi Blue" with 

surfacing agent and ultra violet inhibitor 
d •. FRP threaded half couplings including: 

Eight (8t 1 1/2" dia. 
Two (2.) 3" dia. 
One (1) 4" dia. 

e. 	Bolt-on cover to have 1/3 hinged opening 

glass ~ 

Price: 	 $2,030.00 

2. 	 Option: replace Eight (8)'11/2" and Two (2.) 3" dia. FRP 
couplings with PVC bulk head fittings 

Price deduct: $300.00 

-'. 

.j 

SERVING INDUSTRY SINCE 1967 

P,O. BOX Z, 1114 LONSDALE AVENUE, LINCOLN, R,I. 02865· (401).724-6330 
• FAX: (401) 727-1170 

http:2,030.00
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December 5, 1991 Project Number *3211 

David Day Page 2 


Should we receive a purchase order, delivery to be arranged. 
Terms are 40% deposit, 40% at completion prior to shipment 
and 20% net 30 days. Prices quoted are f.o.b. plant 
Lincoln, RI. The. CONDITIONS OF SALE on the back of the front 
page form. an integral part of this quotation. 

David, I will contact you shortly to discuss the status of 

this proposal and how we can further serve Fuss and O'Neill 

Consulting Engineers. 


Very truly yours, , 

.-r ~. ~~ '?U .'
ct~(.f~/.;L . O. I- ~:,..,...-

Eiward B. M deiros, Zles Manager 

Ambi, Incorporated 


DAS:tw 

This is our 24th year manufacturing corrosion resistant 
equipment! Thank you for considering Ambi, Incorporated. 
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----A...bi INCORPORATED 

A.W._ 

The.unlque Ambisquare·facecl flange with wing gussetts. 

We have determined from our long history that the 
best tank armored against corrosion is 
hand lay/spray up. 
The process of hand lay/spray-up affords the 

...--.....,	greatest reliability over other methods such as 
~Iament wound. For hand lay·up, Ambi strictly adheres 
,0 quality standards including Voluntary Product 
Standards PS 15-69 for 

" '~.~ .r.~·~':,
. .) I ' 
.::, - .:!: 9:.'. . '.~ [ii. l'
": . . -.. 

- _4-:; 
I ,,' " ' 

ELEVATION 
,.....", 110' '''0.'') 

Custom Contact-Molded 
Reinforced
Polyester Chemical
Resistant Process 
E.quipment. and 
ASTM D 4097-82 
Contact-Molded 
Glass-Fiber
Rei n. for c e d 
Thermoset Resin 
Chemical-Resistant 
Tanks. When you 
select Ambi for your 
tank supplier, you 
receive the highest 
quality hand lay/ 
spray-up FRP tanks 
with inherent 
reliability and at 
modest cost. 

Typical tank:construction All flanged nozzles 
.howing st.ggared wall on Ambi tanks utilize 

the unique 
Ambi square 

~ Iced flanged nozzles with wing gussetts, a 
~reat innovation over conventional flanged nozzles. 

Single piece construction of the flange,
nozzle and the wing gussetts insure ex
traordinary strength under severe mechanical loading. 

You can forget leaks from flange/nozzle/tank joints •due to mechanical failure· with this unique Ambi 
flange. 

In order to best select the proper resin for your 
application, we must have the followingcinformation: 

1. All chemicals and concentrations to which the 
tank will be exposed 2. maximum and minimum 
pH values 3: Maximum and minimum temperature 
4. Solution· abrasiveness 5. Mixing requirements 
6. Insulation requirements for thermal stability 

• 

...... IOWtILW 1L._ ..a.. 
",OCt! 

• .. 	F.I'tGLASS·III[N'CMCm I"OLYUTEIIt. ""0010 
VEImCAL.CYL~ STOIIIAGE TAl« 

Many a=-ori•• are available on an Ambl Tank 

Consider the Ambi FRP chemical process tank for 
your next installation. Remember: 

• Engineered Quality and Reliability 

• Experience and Modest Cost 

• Configured to your Application Needs 

• Wide Selection of Resins •
• The Extra Ambi Touch... Of Course! 
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T? ~ \ : 5'19 " :r..... ~\\.t, bjA 

Performance t.? ~ c ~ciAL rMpa.I\(A -m.,N\ "S" 'Grouo
Ai@ 4 ~Jtf\'Curves Pumps.

~ETERSFEET 

50 160 
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40 

EF • 14( 
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'''''1 .../ I 

1/ II 
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I 
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,. 
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CAPACITY iii! 
GOULDS PUMP5.INC. 
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AISI 1045 Steel Back ~ng 
Motor shaft extension ring on S Group 
(Typical) (2Yz x 3-7) 7Yz, 10 

& 15HPOnly

I 

/1~~ -

lOr 

178 

198 

199 

103 

126 

383 

MATERIALS OF CONSTRUCTION 

Mllerlll 
lIem ParI NIIIII All 81D1IZI AllNo. 	 eIran Rtttd InIIIzII 

1001 


. 101 Impeller 1102 1102 

100 casino 

1001 

103 casinQ Wear R!!!,g 1102 


108 1001 1001
A!!!!!!er 

184 Seal Housina(i) l-pt: w/!!!!!!er 1102 


126 Shaft Sleeve 

178 m!!IerKey AIS1 TYPE 300 


SERIES Staness Steel
198 m!!IerBolt » 
199 mpejler washer 	 or 

S:ZHex HD Cap Screw370 	 -mAdapter to Case SAE 1200 Series Steel ~s:
GradeSHex HD Cap Screw 	 en»

371 	 -lcnAdapter 10 Molor ;:0-1 
...... PIlI 	 MIll! »m 

::j;:oSIll 	 No. SIIYice IkIIIIY SIIIionIry EIIIIDmIII PII1I 
<cn

383 	 STD. 101(13 General Ceramic Buna TYPE m;E 
OPT. 101(19 H~Tem2 Carbon N~Resist EPR 316 ;:0

m-l5.5.OPT. 101(25 Chern. Dut~ Ceramic Viton 	 0 0 
OJ:·408 	 P~PI!!i1J.· Steel Brass 
;:0

513 O-Rin2 	 Buna-N o 
Mllifill EnglnHrlng SIMdInI 


MIIIriIII 
 Code 

01 1001 Cast Iron ASTM M8 Cl20 


COnIInIctIon 1102 Bronze ASTM 8584 

alFor separate seal hoUsing and adapter.consIruction. All bronze material only. r-
see repair parts page...--.... 

'Pumps will be shipped with top-vertieill discharge position as -nI.For OCher orientations. rernDYe.casing boIts-rotate discharge to desired position-<eplace and tighten 
.io25 It. Ibs. Note Ihat discharge mayeXlend below motormountmg ......... bOttom-Ilonzont posrtior': lldequatedearance must be provided. iii! = PUMP DIMENSIONS AND WEIGHTS =W 

NPTTHRD. 	 WI.Pump W X Y Z Ksuet. Disch. (!IlL) 


1'12 x2-6 2 1'12 3'12 1'1< ~ 
~ 
2'12 x3-7 3 2'12 _6_ 2"io 4 1''¥1. 454'1< 
1'12 x2-8 2 1'12 5. 4'1< PI< 50 

3 x4-7 4 3 43fe 6 2'12 5 3'1< 78 


Nota: 3 • <1-7 only has 125 lb. ANSlllat-laced llanged a>n-.s. 


Tf'~elt ~""? ~ i. a.~l:) 

T.?~2 ·u-.· 
MOTOR FRAMES/HORSEPOWER MOTORDIMENSIONS AND WEIGHTS 

WI. 
frIme C" 0" Max. 

MOTOR HORSEPOWER 
3SOO RPM 1750 RPM ....=.JM A" IG Mil D E F G" H Mil AI" Obi).

Motor 10 U 10 U 
44FrIIIII -OO-P~TE=FC:--O""D-::P'::"TE=FC=--:OD=P"::·==TE=:FC:::--:OOP~~TEfC=- ." 47• 6 2'M _2_ 11hz~6'k 6 3'12 1J•. .,,1< 51. 

145 s-. 6'. 2'12 	 57 
143 	 1 

51. fill.(i45) 3 W 1'12 1'12 2 2 ~81. &¥. 4'12 3'1< ~ '12 9'1< 8'. -ZL 
184 All &¥. 7'1< 2'M 	 92 

-182 3 5 3 2 2 3 3 	 '3b:z 
75Jo 7'1< 8·'1 	 5 3 7'12 5 3 3 -11L10'/a 5'1< 4'1< 231. 11'1. 9'h'~ 

215 9'. 8 a:¥. 3'12 	 170.,r. 	 e)J 7'12 5 10 7'12 
9'. lD254TCZ 12'M 11'12 6'1< 5 ~ 11hz 135b:z 1011h'~215 	 10 15 10'15 256TCZ 10 11 5 	 ~ 

t254TCZ 20 
°Dimenlions may vary with rnanufaaufers 


t256TCZ 25 20 (AI dimensions in inches and weights in Ibc. Do not use for construction PUrpoMS·) 

250 TCZ lram..with 210 .eries JM _It eXleMion. 


SPECIACATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 	 PRINTED IN U.S.A. 



FEATURES 

CLOSE COUPLED DESIGN 
Compact design saves space and 
simplifies maintenance; 

BACK PULL-OUT 
Reduces maintenance down-time. 

MECHANICAL SEAL 
Standard John CraneType 21. 

MATERIALS OF CONSTRUCTION 
Available in All Iron, Bronze Fitted 
orAl I Bronze material for maxi
mum application flexibility .. 

REPLACEABLE WEARING 

COMPONENTS 

• AISI TVPE.303 Stainless Steel 

shaft sleeve. 
.. Iron or Bronze casing. wear ring. 

DESIGNED FOR MAXIMUM 
EFFICIENCY 
Enclosed impeller design, dynamic 
balancing.and renewable wear 
rings reduce losses affecting 
performance and pump life. 

MOTOR ADAPTER 
Rigid cast iron motor adapter pro
vides support and registered fits 
maintain positive unit alignment. 

SUCTION & DISCHARGE 
PIPE CONNECTIONS 
Threaded NPT connections 
EXCEPT 3 x 4-7 Model only with 
125 Lb. ANSI flat faced flanges. 

MOTORS 
Standard NEMA Frame, JM shaft 
extension, C-Face mounting. 
1- or. 3-Phase, 3500 or 1750 RPM. 
Open Dri~roof and Totally 
Enclosed Fan Cooled. 

C1 gag Goulds Pumpl, Inc. 

SPECIACATIONS 

CAPACITIES TO ... 
550 GPM (125 m"lhr) at 3500 RPM 
200 GPM( 45 m"lhr) at 1750 RPM· 

HEADS TO ... 
280 ft. TDH (85m) at 3500 RPM 
fil ft. TDH (20m) at 1750 RPM 

WORKING·PRESSURE ... 
175 PSIG (12 bars). 

MAXIMUM SUCTION 

PRESSURE TO .•. 

100 PSIG (7 bars) 


MAXIMUM TEMPERATURES TO ... 
212°F (1000 C) with standard seal 

OR 
250°F (121 0c) with optional 
high temperature seal for 
water applications. 

DIRECTION OF ROTATION •.. 

Clockwise when viewed.from 

motor end. 


MOTORS... 
NEMA Frame, JM shaft extension, 
C-Face. 
Open Drir;proof or Totally 
Enclosed Fan Cooled, High 
Efficiency 60 Hz., with 1.15 Service 
Factor. 

1-Phase, 1151230 volt 

3500 RPM 3to 10 HP 

1750 RPM to 3 HP 


3-Phase, 208-2301460 volt 
through 215JM Frames 


2301460 volt 250JM and 

Larger Frames 


3500 RPM 3-20 HP 

:t 750 RPM to 3 HP 


Optional Explosion. Proof or 
Premium High Efficiency motors 
available in 3-Phaseonly; 

Goulds 

Close
Coupled
Centri.fugal 
Pumps 
MODEL 

3656 
S-Group 

MECHANICAL SEALS ••. 
Standardceramiclcarbon faces, 
316 SIS metal components and 
Buna-N elastomers. Optional High 
Temperature and severe duty seal 
materials are available. 

APPUCATIONS 

Specifically designed for: 
• Water circulation 
• Booster service 
• Liquid transfer 
• Spraying systems 
• Irrigation 
• General purpose pumping 

125 Lb. F1Mged 

Connections 


3 x4 - 7 Model Only 


Effective Januaty, 1989 
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Close-Coupled Centrifugal Pumps @ilI Pump Price List . 


All Iron, Bronze Fitted or SECTION 5 
Ustod 

~U Bronze Construction MODEL 

3656 
S-Group

T.? ~ '2. (~IMR.. c.s. #- I) Effective January 7, 1991 

3500 RPM 3 Phase Units 

Motor ImpellerPump 
Size Enclosure •Diameter (In.) 

-r:?~ I OOP 5 'I. 
TEFC 4 3/. 

1'12 x 2'6· 
OOP 5 "/" 
TEFC 5·'/, 

OOP 5 "It. 
TEFC 5 ,/, 

OOP 4 'I. 
TEFC 3 'I. 
OOP 4 'I. 
TEFC 4 'I,. 

2 'I_ x3-7 
OOP 5'18 
TEFC 5'1" 
OOP 5 '/•. 
TEFC 5 'Iz· 
OOP 6 3/. 
TEFC 6 31. 

OOP 6 'I. 
TEFC S·31. 

OOP 6 31. 

1'12 x 2,.8 
TEFC 6 'I. 
OOP 7'1. 
TEFC 7 
OOP 8 '/". 
TEFC 7 31. 

OOP 5 'I. 

TEFC 4. "1" 
3 x 4-7 OOP 5'" 

TEFC 5 'I. 
OOP I 6 3/ 1 . 

HP@ 
3500 RPM 

3 

3'H' 

5 

3 

5 

7'Iz 

10 

15 

7'12 

10 

15 

20' 

7'Iz 

10 

15 

1.15 SF, 3 Phase, 208-230/460 Volt 

All Iron Bronze Fitted All Bronze Wt. 
Order No. Price Order No. Price Order No. Price Ibs. 

3A113035 S765.00 38F13035 $785.00 3ABl3035 S1I5.00 80 
3AI23035 8as.00 3BF23035 115.00 3AB23035 1,005.00 95 

·3All3035H 765.00 3BFl3035H 765;00 3ABl3035H 115.00 80 

3AI23035H 865.00 3BF23035H 885.00 3AB23035H 1,005.00 95 
3AI15035 865;00 3BFl5035 86S.00 3ABl5035 9as.00 
3AI25035 965.00 3BF25035 965.00 3AB25035 1,085.00 

110 

4AI13035 800.00 4BFl3035 800.00 4ABI3035 I,OOS.OO 100 
4A123035 920.00 4BF23035 920.00 4AB23035 1,125.00 125 
4AI15035 iDS.OO 4BFI5035 9OS.oo 4ABl5035 1,1:10.00 120 
4A125035 I,OOS.O!' 4BF25035 I,OOS.OO 4AB25035 1,2OS.00 140 
4AII7535 I,04S.00 4BFI7535 . I,04S.00 4ABl7535 1,240.00 135 
4A127535 1,210.00 4BF27535 1,210.00 4AB27535 1,410.00 165 
4A111135 1,190.00 4BFlll35 1,1S10.00 4AB11135 1;3110.00 165 
4A121135 1,350.00 4BF21135 ·1,350.00 4AB21.135 1,550.00 205 
4A111635 1,340.00 4BF11635 1,340.00 4ABt1635 1,540.00 190 
4A121635 1,44S.00 4BF21635 1,44S.00 4AB21635 1,645.00 225 
5AI17535 1,030.00 5BF17535 1,030.00 SABl7535 1,195.00 130 
SAI27535 1,200.00 5BF27535 1,200.00 SAB27535 1,370.00 160 
SA111135 1,180.00 5BF11135 1,180.00 SABlll35 1,340.00 160 
5A121135 1,340.00 5BF21135 1,340.00 SAB21135 1,510.00 200 
5A111635 1,330.00 SBFl1635 1,330.00 SAB11635 1,500.00 185 
SA121635 1,43S.00 5BF21635 1,435.00 5AB21635 1,600.00 220 
5A112135 I,SI0.00 5BF12135 1,510.00 5AB12135 1,670.00 255 
SA122135 1,610.00 5BF22135 1,610.00 5AB22135 1,775.00 310 
6A117535 1,170.00 6BFl7535 1,170.00 155 
6A127535 1,335.00 6BF27535 1,335.00 r---;-as 
6A111135 1,31S;00 6BF11135 1,31S.00 Not Available --;as 

~ 

6A121135 1,450.00 6BF21135 1,450;00 225 
6A111635 1,460.00 6BF11635 1,460.00 '---2W" 

• 215J M Shaft Extension Motor 

OPTIONAL MECHANICAL SEALS 

Materiala UatPrlce CaaingServiceS.alTypePart No. ().RingAdderEla.tom..Rotary Stationary MeIIIl Parta 

Hi-Temperatura $21.00 BunaNi-Resist EPR 101<19 
Chemical 52.00Ceramic 10K253165.5. 21Carbon VitonViton Hi-TemperaturaTungsten 202.00101<27 Mild AbrasiveCarbide 

J \ ,TE: Optional high temperature mechanical·seal for temperatures up to 25O"F. 
Casing O-Ring; item 513. uP1lrade to Viton material provided as standard with purdlase of 10K25 seal option. 

r-----------------,
Price covers pump with standard diameter impeller, as shown, for a particular motor· size. If other than standard diameter, is required add $40.00 list 
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-
APPUCATIONS 

Specially designed for the following 
uses: 
• Basement Draining 
.' Water Transfer 
• Dewatering 

;;:':':~,
."'!:_. '.~... -'--......:.-~••••• _. - -~~.~ :;: ~ 

Goulds 

Submersible 

SumpPump 

MODEL 

LSP03 
~ 

Motor: FEATURES .,...'_ ,_,_,_____' ._,_,
• lf3.HP, 115 volt, 60 Hz, Single '~__'._'''_~____", 

phase, 3400 RPM. ,:.,Corrosion-resistant construction, 

1(:.-.',., , , : ' gr r ..7 • ,', "'.- .,:..-.- '. ""~~'_._,'~'~,!.-..:,::,;.;:~,~.. :5.'PECII3~ATlONS-:-.:-- ,'-',~ ;;... ~ :.;~>,"".-:...._.....:..:~_______-, .. :"'i - Motor is permanenuy lubriCated for 

• Built·in thermal overload protection 
with automatic reset. 

• Permanent-Split-Capacitor type. 
• Amps: 2,6 maximum. 
• Class F insulation.' , 
• Stainless steel shaft. '-7". 

.,.:.,.... ~.-..A - ;'.:,i. ;"~: :::-',.:'~"i.' .....: '.' ~ ";',~' '. ¥.' 

''": 304 Stainless Steel motor casing 

and fastners. ' ' , 

'C Glass-filled.thermoplastic impeller 

'and volute.: :' , ' • - :... : 

.:, Ball bearing constl'1:'cti0n. Both· . - :, 


' upper and lower beanngs are ,':: ~ ,", ,easedfo lit .;..,.... .... :r:......-~ J.': ...~' 
e. """ . " 

, extended service life and is powered 
for continuous operation. All ratings
are within the working limits of the .' . 

'motor. _ .' 
. :- 303 Stainless Steel shaft. 

'j'Z Separate float switch is attached to 
/ the pump at the factory. Roat switch 

is adjustable for various liquid levels. 
Easily removed for direct pump 
operation orswitch replacement. 
, Complete unit is lightw~ight, 
portable and easy to seMCe. 

• :0-. ! 
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-~--.,--.-.~,.-.... '0:;.. .. ' 

Pump: ' , . .. 
• Discharge size: 1'12" NPT. 
• Capacities: to 40 GPM. 
• Maximum head: 21 feetTDH~ 

Power cord: 
• Heavy duty 3-wire 16/3. SJT w~h _ 

NEMA 5-15 P 3-prong grounding ,~ 
plug, 115 volts. ,:;" 

• Power cord length: 10 feet. 
• Temperature: 104°F (40°C) 

maximum liquid temperature. 

~ 
..--."",-

• ".~ 

• Separate Float Switch Is 
supplied with pump. 

• Heavy duty 3-wire 16/3 SJT 
electrical cord with NEMA 5
15P 3-pronggroundlng plug 
Serles-connected ("Piggy· 
back" type). . 

• Switch cord length: 10 feet. 

C 1989 Goulds Pumps. Inc. 



Goulds 

Submersible 
SumpPump _ 
MODEL (@ 

LSP03 
» or-
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PARTS DIMENSIONS AND WEIGHTS 

, lIem No. Part Description Horsepower '/3 


Casing Voltage 115 
 ..... 
.--.,. 

2 Impeller Amps 2.6 Max. , -3 Suction Strainer Phase r 2 
4 Shaft Seal with Cover RPM 3400 


5 Motor Weight (Ibs.) 9 
 = 
(All dimensions in inches and weighlS in Ibs. Do 

not use for construc1ion purposes. Drawing is not 


7 Capacitor to scale.) 


6 Bearing 
CA)= 

a·Ring 


9 Roat Switch 


PERFORMANCE RATINGS INSTALLATION 

Tatal Hlld·FI.· 20 15 10 5 


Gallons Plr Hour 300 1200 1740 2220 


(In gallon. per hour)

-VeniCal distance from _ ... Ie...t to highest point in 

diSCiWg&-1>lus pipe lriclion•. 

Maximum pump submergence is 10 It. 


TETHER LENGTH: 
B-2"' MIN. 3 '/2" MAX. 

APPROXIMATE 
ON..()FF LEVELS: 
A-6~T011" 

1" MIN. TO BOTTOM 

e 
I 

/ 

UE~~~--------J~-OFPUMP 

SPEClACATlONS ARE SUBJECT TO CHANGE WITHOUT NOTICE PRINTED IN U.S.A. 
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Price Ust Goulds Models DVP, 

LSP03 and LSP12V SECTION 4 


SUMP PUMPS 
Effective January 7; 1991 
[)isQount.-0. Appties 

GOULDS Sump Pumps 
SPECIAL NOTE: Outside equipment not of our manufacture is subject to the same 

percentage of price increase as may be made by our supplier to us. 

HP 

If". 
\..... 

12 Volt 
D.C. 

Also Available:' 12 Volt Model LSP12V 

LSP03 is assembled with one A2·9 Mercu/y Float Switch which is included in price. 
·A2·9'1, HP. 1.15 V. 13 Amps Max .• Mercu/y.Float Switch. $27.00 Us~ if ordered. separately. 

Order Ust 
No. Price 

LSP03 $152.00 

LSP12V 368.00 

Weight 

-...... 
9 

./ 

14 

HP Order List Weight
No. Price 

Model DVP 
(with s· cord) 

! 
r. 
t·
i' 
t' ;:-~. ,tJ!j. 

'13 DVP $190.00 19 

AI. pnces are F.O.B. stippong ponL 
AI pnces are subjea 1D dllWIge witl'Out noDCe and are subjea ID atrf increase which may be in elfea on dale 01 shipmln!. 
GENERAL INFORtMTION: The componf n!SeM!S Ihe nght 1D Slbstnute _ mallrillllhan 1hose specified in ilS calaIog ;r,d price sheelS whenever-..y 
Inlet' prevailing condilions. Every enon w~ always be made I> nsure ttw usual hig1 ~ity 01 Goulds Pumps ;r,dWai.SYIIImL 

C ,99' Goulds Pumps, Inc. 
SPECIACATlONS ARE SUBJECT TO CHANGE.WITHOUT NOTICE. PRINTED IN U.S.A. 

PSUMP 
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P. (,2. 

A T o N A L-------_..-..._-----_. 
ENVIRONMEN":CA L 
-'--',-.-	 -----~:'-t: 
S Y S T EMS 

Octuber 16, 1991 

I":r. Da',id Day » 
[ u '" s& O'Neil ors:z -mi46 Hartford Road ~s:Manchester, [T 06040 	 (J).» 

-ten 
:::0-1 
~mSUBJECT: 	 National Environmental S~stems Proposal _:;0 

N~. Ol-071L9!.07.01. Revision I <en 
m~Woodstock, N.Y. :::0-1 
m(') 

[; i' 3" rlr. 0 a i : 	 8:r: 
:::0 
o 

:rlark you for yOl" lnterest in Natio(lal Er.vl!':;f'rfo~~!tal·s 
L·:'.;P:;·E·.'1t fc'r ~.ul:su'face hydr,)carbon contamination "bat.em<:'nt. 
P.),· J~• ...:r 'CQ ... ,:·,l 7::>; quot.ation/design inforn:atiof'l, r ar:1 ~;ea,:ed 
: ... :·'~'("0:"'r)rnf-n.j tt!~ 1"u1 !ow1ng' eQuipment for this lerr-J(?diati'~ln 
r,r(.jt::c t. 	 . -1 - Nati~,~.;· Environmental .A:ir St.ripping ~,yo;tl-m to ~t:'el th~ iii:!! 

f 0 I I u win 9 (,) n d i l i 0 rl S : =Flow Rate 	 125 gpm 
Water Tem;-:.craLwl-e 	 48° F = 
;nf!J~1t ~~t~~ Concentrations: 


ICE 40000 ppb 


~ffl~enl Wate' Concentrations; 

TCE 5 ppb 


Tower Diameter 48 j nc hes 5.10'" 

CVE'rall Heigtlt 42 feel includinG 3"6" Dia,


,. 0( 	 ~ 

3 ~ %OVH Clearwell 

Biower Motor l~ H.P., 230 VAC, 1~, TEFC 

f'acking Media 3 .. 5 inch Lanpac 


This tawQr includes tw~ visual cle~no~t port!ln~pertion 

port, inflwent piping. influent spray assemtly top flange, 

flanged siphorr drain. temperature gauge, press re gauge. 

blowe~ including §tand, transition. and field nsta!lation 

klt, packing, mist eliminator, clearwell. dra~ ngs and 

installation manual. 


~,990.00~.: 

http:Ol-071L9!.07.01


WED 16:26 HAT~ EHVIR SYS 

Mr. 
Fus s 
Page 2 

David Day 

& 0' He il 
 October 16 r 1991 

We appreciate the opportunity to a~s1st you with this 
project. If you have any ~uestions or if JOu need more 
information. please do not hesitate to contact me. 

Very truly yours. 

jJ~ 
Phte Terreault 

PT:es 
QUOTE VALID FOR sa DAYS 
TERHS~ NET 30, FOB; OUR PLANT 

·~ 
. ) 
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ENVIRONIV1ENTAL 
------------------------------__ ~cS Y S T EMS 

36 Maple Avell·Jc.· Seekonk, Massachuseu$ 02771 

(SOB) 7(.!·6611 FAX (S08) 761·6698 
EFfECTIVE 5/15/90 

~ ~' ..........,z >'. ~1~,-Jw..<..Jl
Jl'....J;) 

WARRANTY CONDITIONS S~rvc\..-",-,j ""'V'J"..J..,j~.,..y 

This Warranty Is a LIMITED warranty; any.thi.ng in the warranty 

notwithstanding. Implied warranties for particular purpose and 

merChantability shall be limited to the duration of the express 

warranty. National EnvIronmental Systems, Inc. expressly disclajms 

&nd excludes any liability of consequential or Incidental damages for 

breach of any express or- lmplied warranty. 


liatlonalJ..!:lv1..or..mental systems, Inc. equipment j s warranted as 

~o workmanship, material, and performance when properly installe~. 


used, and cared fer provided that the orIginal design para!r.eters 

re.preslO'nt,octual fi('ld para:n..~scr~ _at.t.tle tir.!€! of c'pe[ct)L'n. ",.!::!l2ject L<? 

·.',et.ificatlc.n by an_ EPA cf.:rtl£led laboratory .. All el"'(.:trlc,,~ 


connections should ~ Installed by an electri.clan licensed \oil thin tl1e 

State of. insta.llat1.on. Should any part prove defective c,lithin twelve: 

(12} months from date of shipment, it' wi 11 be replac~d f. O. B. 

destination without charge, provided the part !!:: returned to National 


- ...... 	 En'l1rcnrnental Systems. Inc. t'ransportatlon charges prepaid. Exception 
't.e this \·..arranty will be pump hoses and pump seals; these items will 
be subject. to Uie sa~·.e. war ranty except for a r,er iOe) of 5 i x. (6) I:10nU15 
from date of shipment. Due to the wide variety of possible 
applIcations and condltlon~ of use, no express or implied warranty is 
nade for carbon adsor:pt1·:.n systems ior performance, safety. or 
suitability for particular purpose. 

1;0 allclvanc.;.' will be :nade for labor, transportatio<l, or oUler 
charges incurred in the replace~ent or repair of defective parts by 
the customer. This ·,·;arranly d(,es not apply when da:nage is calJsed by 
sand or abrasivE:' IDat2clals pumped W'ftfi-'tfle fluids, lightning, lmpropf.:r . 
voltage supply, careless handling, i.mproper Installation, improper -, 
\~erCdeslgn, '-or corrosj on due to substances tfiat-.....-ere unkn"'m to 
Natlona.1 E.r!Y!.ronm~nt.:.~LSy·s~.~:n-s:-Tnc::-atth~~ qnie of sh.1pment. 

Any alteration or dJ sassellltlly of eqUipment wi thOllt. proper 

autnorlzatfon from National EnVironmental Systems, Inc. volds all 

warranties stated herein. 


Prices and Spec1fications are eUe-ctlve only In ttle continent2l USA 

and are SUbject to change without notice. 

t,O,B. Point and Title: Ail rraterlal Is sold LO.B. factory. Title 

to all material ~Old shall pass to buyer upon delJvery by Seller to 

carrier at ship~lng point. 

Special data and Drawing char-ges are Subject to FiH.:tt1ry deter;nJnatlon. 


N A T o N A t. 

.J' 
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"j 

• ~.j";Tl.CJr~f.I~ r.HI.'I;'·Di'::·Ic.r'!I~\! .. SY~TE"!~~ :.:--1:.:. ~ U; S~·f:·:;:'r·IN:.;. 
......--.....;~•• ::o:..;::. •••• =- ••: . .,.:;:. ·"':-:''''=-:.r .... ··'''''.,,,:-.:,,·· .,::,;:"_,,-,' .~,.~, ,.-:~'-:='" 


F"F.:OJ'C::(:T I NI Q:: 11Al IotoJ '" 

.:;.. ) .• "" .~:" ...~"'.: c" ..~'" ~,-'Z,... '" "'''.- ;" ,~ ",,~'" ,.=-:= .- =.: ==- -.. -.-'.:- :. ::- .. ,,':" ,,,.'':' -- f(, 


.. "., P::~GJE'~'1 rJUMB~R , ,)1-,','7: l'~; -(!l it 


~ r~:'CJ('I: -r Nl'\~1~ .. ~in~m",,.t·.~r '7 


... F'! ;:;:1-; NAME .. F'u!:;~ to: 0' N~: 11 
 -II' 

.)1: 	 C:CI\'T~CT NAMI!, !tl • D.lv~ :):,y .. 

CONTA(:T NAME tt2
*' 	 * '" 

0>[. 	 TEL. NO. -II- '::CI3- EiA!:'-;24GS -II 

.~ 
or
S:Z -m 
~s::s HE F'AF:AME T ERS 	 r.n~* 	 * -Ir.n 
:;0-1It-----------------------------------------------* 

.. 	 CONTAMINANT NUMBER ~1 * r~ ... ~m_:;0
* CONT~MrNANT NAME .. TC:E oil 	 <r.nm.c::;: 
... OP.TA AW-\! t.AEILE .~ YES It 	 :;o·s
* INFLUENT CONe. Cppb) ... 40000 * 	 m~
* E'F"rLUENT CONe:. (ppb) .• 5 oj{ 	 8:c 

:;0
4 ~E~CENT ~EMOVAL ' ... 9i.~87~O% * 	 o 

...* 	 '::ONTA,.IINANT NUMBER *2 * 
If CoraAM 1 NANT NAMt: * ... 

M- DATA. ,~VAILAfJLE. * oj{


* 	 :NFLUENJ '::ONC. ~ppb) ~ * ..... 
...........\ EFFLUENT C·D~.IC:. (ppbJ * fl· 

PE~CENT F~MOVAL. * -iii! 
-,;:~"~~:~~~~~;~~~;,,,~~~;~;,"~;.,,: =-.~.~ ,..~. ~~~~,-. ~ ~'<~~~.-r." -=~~; = * 	 CONTAMINANT NnME f( * 

* I.l(.~·rA AW',ILABLE * * = 
.. INrL liE~lT CONe. (ppb)
* 	 E~FLUENT CONCa Cppbl * 

.~.. F~PCENT REMOVAL 

,~""o·..="''''';;;:~".... ''"'''':::;o=:'''==:~ ..: ..::''';;::..:'~-.",,.,'''''''-,''' ",,,,~:~.,'~,~,,,;, - -"' .. ;.., ..,,: .. '" ~» 


* CONTAMINANT NUMBER #~ « • 

·a· CONT AM I Nr~:'JT NA!'1E .,.. I!

M- DATA PN(U :"AEiL E" * 

* INFLUENT CONC~ Cppb) .. ... 

It :::rFLUENT C'ONe:. ~ppb) It !I' 


f(~ 	 PERCENT PEMCVAL * 

,It (ONTAM: Nr-ll>l'r NUMErEP. .. 5 ..
* 
.l( 	 CONTAMI.!'IANT NAME ....*' 

flo.. 	 Df\TA AVf'. I LAB!.E * .. 	 I NrL.. L:E.I'IT CONC. Cppb :. .. 11 ..
.. 	 Ern.WENT CONC-. (ppb) "" ... 	 F'r.:F-;'::ENT F:EMDVAL * 	 *' 

• r..~ONT ?\M II\jAl'~T NUMBER #G ·K 	 Ii .. 	 C:ONT A!'l I NANT Nf:i'1l: .. *' 
DATA AVAILAE)LE iI· *.~cJ INF'LlJENT CONe. \ppb) * .. 
EFFL..UENT C:ONC:. (ppb) 'II * ~ 	 .. ' Ifr'EF.:CENT F.'EMDVAL.* 

* 	 WA1ER FLOWRATE (G~M) .. ~~5 

* WATER rEMP. (nEG. fl ... 48 

t WATER T~Mf. (OEG. C) ... e. ':t 




__ __ __ __ __ __ 

P .. ~17' 

-~nTION~L ENVIRONM~NTAL SVS1EMS INC. AIR STRLPPING PROGR~M 

'J 
,~, 

.=,:::::,:::",::=.=.:".~.",,_=o:,,:,,=- =,===~"'''' .:.==--'"'~ ... "'"'.,===~~.-,;':'-:-" -==,~ "''' .::::::="'=* 

:::,:, l~~~'"= ..,~ '.-~~ ..,~ .- .-'-'-~~-'..~~:~:~~=~~~~:~~~!~~~ ,..~,..""-,-=..:==,,: 
.. PROJECT NUMBER ~ 01-071191-01 * 

* P~OJECT NAME .. Linem3~ter * 

• ~I~M NAME * FU$~ L O'Neil * 

* CONTACT NAME ttl * D .. vllP P~y * 

,It CONT ACT NAME: ,,;: * * 

* TEL. NO. .. ~03-~4£-24~9 * » or.. ~~_~:.: ..=:::= =:::::.::::~::. =========. =-== ":: =::;.,::.:.::..::.= :.:::;;::-:::: =====:-; ==":==-:::::1 ".-==- ::::.,. 

~z -m 
~~ 
en» «,-,.- -' .... -- •.,- - - - _._-- -'---" _.•- -----------_•._..._._-._--_.- -- ---.--- -_._----_.- _..._._- ------- -ten 

~ CONTAMINANT NUMBER * CONTAMINANT NAME * VC * A * ~L ~~ _::0 
<en* 0.006 * 3.4~ m~I::QNTAMINANT NUMBr::.F: #1 * 'C;E

••••__ •_______._. ___ ., ... _____ .•_._ ~._____ • __.•• _ .•• _______ ,___ .~. _ •______ .---.~-- .• ---,--•.•-.)1',-,. --.-.-- ...- ::0m-t nn* CONT~MrNANT NUMBER ~2 * * * *?? o::r: 
*-------_._---------------*----------------------*--------.-.---------.---~----- ::0 

o 
.. eel!'!' ~,MIt'h"NT NUME!!::R 443 if: * * .. ff 
.~ ,- --_.---_.--- -_. __ .._- ------,., ----_._--_.. _----_._------_...._._._._ ..__._-_ ... ---_._--_.-..._.-._---. __._
.. CONTAMINANT NUMDEF.: #4 * .. * ..?? 
.~ ......_._ •• ____ •• _______ ... _ •• ___ •••• __. ____ ....___ ...... _- ..... -- -.----..1(..---- ...-- ---- .-------- - •.•----,----•• 

.. CONTAMINANT NUMBER #~ .. * ~ ..?? ._,"'__ ' ______________________ • _. ___ • __ •______________ 4- _________._". ---- •• ----.-«--...------. 

\ CO!'>JTAMINANT NUMrlER tiE. .. .. ,II- * 17 
~ .. ~•• .~_=~n~Y~~~.d~.=;_~~==~:_~~L~~_~==~_=~=~~y~a ".~=_~ -m~_. ~ ~ ft~~g_a 2 
\;) = «.- --- • - - - -_.---,--- - ----- - - - ._-- -- .---_.__._._--- -- ---- - --- --_.... --- - --- --- -- .•----- --_.. 


.. CONTAMINANT NUMEEF.· * CONTAMINANT NAME'" L .. PL. «HENRY LAW = 

~~~.,~~ __~=~r-=~=~.~..&~~;~~.~-==,=~r==&=~=LY=~=~a=£=~=~~=~==~_~_M===.===.~__~_~~__ 
.. CONTAMINANT NUMB~R ~1 .. TeE .. 4~78 4- £2.4 * 0.23~58 
-II. __'._ •••••• __ •• __ • - •• ---. --- • -- I( - ••• -' - --- - --- -----.---.- •• -.)1:--.----- ...-,-.,1( .-----.- --,-.,1( -----.---•• 

* CONTAMINANT NUMBER #2 .. .. ?? * ?? « 
*.-.---------------------~-----.----------------~----------.-- ..------~---------
.. CONTAMINANT NUMBER ..3 .. .. ?? .. ?? * 
...._______. _____ .'. __ '••_ .._,__ •__ ..... , ___ ......__ ..... __ •.__ ._ ._. __ ---I{ -- - •• -- -  -_.J\- -----,- --··,k..· - .,-,... - --,
.• CONTAMI NANT NUM1~E:F.: #4 II- * ?? .. ?? * 

4-------·-------------~---·--------'---·----------*----------*---------*---------
~ CDN1AMINANT NUMBER ~5 .. .. ?? * ?? * *._.___._________ ..____ .__.._..--._-1. __ .-- -- ----- --- ---··--~·If - -..-.----- -,x ----.-----.-.,. ---------- 

.,. CDNTAMIN;,)NT NUMr·EF: ..6 * *' ?? * ?? * 


i(.-. ---.-••-.--- ----•• ---.---•.-- ..-- .-- - - ... - ----.•• ---. ----. ---.---.-------- .--.-- ---- ----.--- --. 

* C:ONTAr1 INANT NUMBER .. C:ONTAM l.N(~NT NAME * DL .. A/W * R 
*.~ _:.::="::.:~~:.._= _ -=:: 7.~::":":::":';:::":;;" '::=':::='_-:::::'::: :.::::-:.:..".; =-:-:.:.::::":'~ ::-o:::=:;:=:.::..=.=o=;:.::::~=~:rr=:=:":::~':"';=_.=::::_:::'.:'::~ .==-=-=-;:::~===~==~

* 2.52&-05" 30/60 « 18.8!5
CONTAMINANi NUMEtEF: *1 -II- TCE -----..---------*..-------.. ________________________ If ______________________ a _____* 

.. CONTAMINANT NUMBEF; #:2 .. .. , * * 
• _ .__ - • __ ._ ..___•••• - _ .. __ ._. - . )t-- - -----.-... - .. ----- ----- ....... __ .)t--._- ----·---11----·---·--·11---,,"----,,· 

~--:~~~~~:~~~: -~~~:~~~-~~.-:------ -- ---_._-------_. :----_._---- :-. "--'-- -- .:---_._,- ._-
.~:, CDl'~TAMINANT NUMt:ER #4 .,. .... * 

...._._ •...______ . ___________.. --.J> ---.--'-:--. --.,,--._-- ---.----------*-------_...*--------
* • «* CONTAMINANT NUMBER *5 * *. ____ .. _._ ....._.__. __._, __,__.___ -tt------.-------- .'_ ..".- .--.. ---·x·- - --- .....- ... * .--..-,--- ...-.-l(..--- ."- •• -- .- 

)t CONTAMINANT NUMDER #6 ,. «. * 
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. N~\nON~l E.NVIF.-ONMENTAL SYSTeMS lNC AIF. S·IF.:IF'F'UJ(;; PF'OGf;:AI"1 
. , 

~ :::,,:,:,,:~._:,:=-::,, ~-_= .. :;. =:::o ___ :.:.-: ..!;:;=:.;.=.:.;:;.;;.,::-_= -::;!:!.::-!:o:: ~~~:S~~'~~~':::,"':-:::::" :~:.:;;::* 

'" J f'F:OJEO INFOF:MATION .. 

,.~, ... ",;.,,,,,,,, "'..., _, ~,:.: == .,,-_ "'::.=" '''= ~=="':::.:, _-:.: ."~:::.",, =~o,:::=::-., ~ __ ,~ '" """".,.-=*

* PROJECT NUMB~R '* 01-071191-01 ~ 

.. F'r<OJEI::T I'IAr1E .. Linelll~~t~.,. .. 

" F'IRM NAME: .. ~\Jss l< 0' Neil .. 

~ CONTACT NAME .1 .. D~v. Day .. 

.. CONtACT NAME tt:;': * '* 

* TEL. NO. .. :203-64E.-:24e.9 '* ~ 
,*~~.~=_~v~===~=~~=~;=~~=~====cr===~==r=~========* or-

s::z -m 
~s:: 
-len* . TOWER INFORMATION F'AC.t< SAF ETY F,ACTOR *TOwE~ OIA.* CFM _AIR/WATEf en~ 

:::O-l .. 1. (IS J * 48. ()OC)O .)( 1337 * 80 ~m'" _.. _. __._______._____... ______*____.._____._____ ~_ .._____ M·--- •. - - - .... - ..)1- • -----.--.)10------.---. _:::0 
<en 

• CONTAMINANT NUMDeR .. CONTAMINANT NAME '* p~ W/SF «PH NO/SF *AIR/WATE' ~'~. 
.. ... .. (FT) '* (FT) * MIN/MAX m(i 
*~~=~.~=~=.--2~=~=3==~~~==~z=~~=~=~~,~,~:=~~~~===~==~_=_B_~~_._="=~~~~=~==u==== g:c 

oj! :32. 574S * 31. 0237 It 3(1/60 :::0:... C:Of\JiAMINf-lNT NUMBER *1 '* TCE o.x.- . - -.- -- - -- -.- - .-.-. ---' .-- 11:-. "'-'-- - -... _.- --- - .. --.- ...-- - .•--------~... )( .:..- .---..-._* -~..-.. -.-.- 
* CONTAt'lINANT NUMBEF: tt2 ... *......
)t.---- . __ ._ ..... --.----.-.-.----- -11:--.--------.-.--- -- -- ____*__________..11: .. -------... IE-- •• -.----- 

II' CONTAM!NANT NUMBEFi: #~ "" *...... 

.)1' ____ ___ ._. __.....__ •• __ .... - ---- --.-- ---.----+----.------ )f - - - --- ....- .. )1-- .-- -----.•• .. 11-·--- --.- ----  r 

~... CW,jTAMINANT NUMflEF: .. ·1 .. .,... * 
1* --.-..... --.--.--------------.-*-.----..... ~.---- -. -- - _.---.---.IE--'---"-- --. -.II------.----.~ -- _.--._-.- -iii! __.y CON'rAl'llNANT NUMI';ER ~5 * ... * ... 
... __ •__ •• ____..... _ ..... ___...... __ •• _._ x- _. ___ •• __ ... _ .• _. • - - - -. - - •.• - ~.-. -. --- -- -- )1. ... -.- ·_-·x .-.--

... =..CONTAMINANT NUME)ER ~b II- * =* 

.IE- ~ F:E~10VAL'~'HENRY LAW'I\

... 99.S87~X ... O~23~68 ...*________________________ CONTAMINANT NUMDER #1 * TCE 11_··__.. • ______________________ ------11---------* 
.. C.ONTAMINMlT NU/,1BEF': *12 ok· ...... * 

11:- -.- ....-- ---. ----..... -,..-- --.-- -·x - •• ----.----- •.•.. ·----·.. ---It---- .--. ----- ..-----.---.-* 

... C:ONTAMINANT NUI'1l:IEf>: ~3 * *...-11 
* ______---------.---------4---------------------- x ----------"'---------* 
* C.ONTAMINANT NUMEtER ~4 .. * * * 
11------...... - .... - - .•...-- - -- -.-- -11- -----. --.---. --- - - --.._--*------.-.---.1( -------- .. ~ 
* CONTAMINA!\IT NUM£-tEF: *5 .". * * * 
*------------------------.----------------------*----------*---------* 
... CONTAMINANT NUMrtCF: ..6 * * * * 
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General WlIlert!gnt 

.-= ,~ ---:..Z~~~.F~="" 

~ :.-.. S-SERIES . -.Temperature_.S_witch~s_._.: :_- ,_! _: _.' :"_~ ~: ."' .:,~ ~~ 
··f . . _. . 

How to. Select and Order 

ASCO. S-Serie£ sWitches consist ot n'/o comp:men:s: the ~w!tch unit and the transducer unit. 


How to Select 

1. Sel!l::t tne- "ajustabl£ c.,eraung rangE: :lase:! on 06sired 2ctuation tll'l";pe~ure, 
2. CnecII tnal ral,;::roverran~e tempa:alure Is su!!ioent. 
3. 8elle: eet"~S ana selee: m& aeSlred S-~r~ sv.itI::~ urm wmn the ;>fO;)er encl05ure. 
4. Com"'"'' g.crQ!i$ anc !MIle:! a matcnmg transc:.:cer unr.compatible ....'l!nthe II""c:' 

How to Order 


F3::0ri' iis.;err.!:lltd- Srm~y 

oraer t!'le sWltcn and transducer 

~nit by ca:a1Og number JOII'ISd by 

c:: S:aSf.(I),e.g., SA,OD/OA10A1. 


field aSlomb/ee - Sim;>ly 
Ioroerme swncn andtranscucer / SlngleoSizlge Adjlllltabta ~ :JOlT s;,paralsly Of Indlvlouai 

j'! units allow moepenaen! aO;Ui".rnE!r.r ot tI'I4IcatalOG nUTT':l:)er e.~., one 
sa: and rese:~Ir.!S 01llr ttl: tu!' operoi· S'='1CD VI:! one OA'OAI. 
log IiIIlge oUne 


OpliCinE - Add. s.."Propriale i, :!oWllCtl. TM min
suHix ior Cle$ire:i Opbon(see 
 I 

Ii imum.ditterenoe 
Manual r ...t an 

deCreaain; temperature units operaaepiil~es ~.:>5). 
,I bel\lreen.5et anc '1 autOtl".aticaliy on incr'/l.singta~rature

Impcmanr N~te: The third CIQit Ii" reset points IS the . and must be reset manually on 
ot .a:n of mto ;atalog·numo.rs oea::l:land Iisl8d ! ::Iecreasin~ temperGl~,
;nus! tle identical, Ii belOVo': tne maxi : i (To erda:. ~nge second ~! 10 !ener "0" e.g., SA!liOD ana OA[i)OA1. TTuJlTtdmerenee 

Adjuetaba. 
Operellns: 


Flange 

("F) 

1B SA100 SAlle SA120 
32 SA10D SAll0 $.\120 

-~-20 200 
-30-60 2SO 

(,-90 250 
50-leO 2&0 

1CO-22C 260 
'60-26C: 260 
~-340 550\ 

J ~O-"50 550 
~5C·~1D SSO 
425-640 550 

'C II: C"P: -32j /I $Ii 

, e.g., Srs\.;o... beCOmes $l0140D). 
I IS thE: iuli range i SE SwitCh Unit: Manual ;eat an 
"i 01 tt.e swltcr,. Ii increa.lng temperature units operats , I automatiCally on decreasing temperature' 
I i and must be reset on Inc:reasir.g 

! temperatura . 
.roo oraer, Change second dig:: 10 !ener "E" 
ft.;., S[ID40D becomes S~400. 

. "Fixed'O.adba:ld or Manual Reset 

UpiCl$lc;n. FIltK Genatlll 

S6120 
SB120 
SB12D 

W.tertiptlt 'Exp:o.ioI~
Pu~ Sl:c.:o:wre PrPOI lo.aCSband Purposl: fnc!usu,. 

AIc.taIoa CaWIOi C&ta/OQ !Mid-Rllnge 
No. No. IMo. ("F)~I 


SA100 
 SAl1D 5A120 3 
SAIOD SA1lD SA,:W 3 
SA1CD SAn0 SA120 3 


B SA10D 
 SA11D SA12D 3 se100 sel10 S8120 
& SAtOD SAll0 SA12D 3 $e,OO se,,0 sel~D 
9 SAlaD SA~2D 3SA"O se100 59110 SB12C 

600 1~ SA10D SAll0 SA~2D 6 SB12DSB'OD 58110 
700 12 SA100 SA120 6SA"O SB100 SS1,O S~'2D 
800 S8100 SBl1D SB1ID 
290 S8100 SB1l0 SB12D 
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Select transd.ucer unit below 

"II
I, 

-
.' ~,. >.~,~... ~ ~ SC 'roY"l - er:- •• -t-....··· I -o:;-..~<r-~ .........,: ,~.m~nf .~' 
--- .~-.- - - . 

I SC Switch Unn i 

'I DLrec:t Mount CapHIary 
I ;.e::'<I~u!sna~a:tiQtl switenes. e&d'; with an inciepen- . !I ~wo-Sttge FIDCI DMdband units COIlSi$t 0· two 

112'NJIT and Bulb 

i Il6ntly ad~Ui:21114Uiet peir.t ancll'lOlHlcij;.amb!i Il-~------------------..,.---1 
r 	 IOSJI Ololn •• Tt.e difference . I . .: 'TranSducer Unit . .... ..I :r:te;~~::r.:: 	 I'll----";""--';..."-'..,;-:....-..:..;:.~-";'-"';'.;.,'---'..;.,'----f 

I 
I s...,i!.Ctl is tne dad- , The 1empwature transducer works on the vape~ principltt 
I band listed oelow; tne r " wt,STetne inlerNa' pressure wittlir: the syatem is genaratecl 

m,rumum difference II by the vapor pressure of II chemieal within a sealed system. 
lWltvol6tn tile set Ii The lemp.lrature sensed by th6 bu~ is related uni'luely 10 

, 	 pC~'ll! of tn.. two Ii an ImttmaJ prtiSUrEl wittlln the system The pres5Ur. a...'15 
swncnfls is tne I! on a diapn!3gmtpisron to create the force oulpu! from tne 
s~p3ra!lO~. I! trarl5:!UC6r inlt> the ,wilen unit. 

, 	 I' Temperature: transducers are avl.ilab:e In two construClio" 

I 
I ,. The dlr6ct mount (iOce ) unit Incluaes a 112- N connection 

, I',i tor ::!1f~U~PE:"non Ie tne pooeS6. Th. cepW~~ tii:!~: 
ripe C;OnslruCtion al/owslor remote mountinl: from'lna 

, 1- ExpIoeIon Proof p~.-
",,* ~~ . 	 " -,

----;.--------~-----------I, 	 I 
Two-Stage Fixed Oeadband i---+---T,s.p.r.Iioft---,,.---.-r----:---i,l-I-----r-----..;--------I 

DlrOct Meum 6'Capiu.ry and Bulb 12' CaplI1ary.net Buill 

i~i-----,------~----~------~----~------~
Copper 316 !IS CDppet 316 SS 

Flue:: ~____-I G-.II W~t I ExplOSIOn- !I (ArlnONCl (Plaln (AnrIOrMI (PleIn 
Oc.Idbanc I, MlnirnunI ~ EftcIocu,. Proot I i ~r I 3111 SS C&,"IiUary} capillary, CeplIIaty) Cap/IWV) 
,At At 
t.tlcl-kan;. " Wcl-Rallge CI&aIog caZIIio; Calalo;: ,:, calalo; ICI&IIIOS ,I ~ CaUlo; Catalog c.taIos 

rF) ~, (~I') C& No. No. No. i . No. No. No. No. No. No. 

-------4----------+------+------~------~----~
4 e SC100 SCll0 SC~2D ClAl~ QA1tA~' a...""" QAHA10 CA1'MC 
'" IS SCtOO SenD SCl~ 09101004 'canAl OS11A4 OB11AtO 08111.40 
4 8 SC,OO S0110 SC120 '1_ ;i , Q01~ _~n~1'.: 5JD'JM ·Ql:ll~At~..0!l1'~ 
4 8 SC1DO ~,c SC12D I OF'0A1 OF10A4 OF' , ..., QF11MOFllMO OF"MO 
.; , e setDO SCllD se'2D Ii QJ10A' QJ10A4 OJ11..., OJ".... OJ11 ...,0 OJ11 ...40 
4 9 SCloo s=tl0 S::,20 I 01.10Al 01;.10A4 01.""" 01.11A4 01." ...,0 QL~'MO 

5 12 SCl00 $CltO SC'12D III -..;. .. ....:..:: ONtlA"r. ONl''''' , 'QN11Al0 ·o....,'iMo: 
8 12 SC100 SCUD se,2D .' '. aru...,· QT""", ·QT11,,1Q, :arnMD 

'0 18 50'100 $01,0 SCt2D, ' -.QUIt;"'" 'QU1.1A4- au"A1C OU.,1A4t)' 
27 32 SC1CO $ClID SCt20 .: -. -, "'OWl1M: ' QWl1A40 

All switch units tlndtrtlnSCIucer units above Ire ir.stock for immecllale CSeliverv. 
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I I !'~I::r :Drll.. ; tv , ' :! 
Sa. ; 1m I Flow ! "".IDCft! I U;!:!D!I ",,",""I i U~llII ! I 

, (~.;, 'wi IfIClOl'IIIIif,.! Ga. Iw...,,~=mi Gis !V/.Ita:I~~S$III At loc 

4(; I 4C i i ISO: \$0 ; c210C~3~i
~C i 4, I , '~ , .~ I a211Y.l93 1 
:2:, 100 I 100 1;80 l ISC I ~::O(j: : 

I - ill?: : - i ~,:OG~ i 

,I;: ;;,,: :.~ ~ " lSC : 1~ i 40 l :0 : . 1~ O1so ! ';;·1C;;:::..\ 
'f. Sf, '0 lSO 1 150 ; 40 : 4" I .1150 : l~O; &210:;~A i 
'f'. ;f Ii ~ I' 0 i 150 11S1i ,I 125 ":j! cO ! ' 175 ! :50 i I 
'(I:h . ~'I' 200 ,150 l~ 12S! loo! iOO ! lao 11SC i ~;OG< 
'I> Itt 4: ~ 300: 3OO! 3C() ! - ! m i  : ~10G7 

100 I~co i :!II' I lac'1 77 i 121011)4
125. ,~ I 125. ,. 180 1SO I ~21QG.: 

.,)'.. .. 
~ 'j.. DC 

IF I • 
SO II. I)

6D I) 

50 I I) 

i=2;Z::~~ I lP , 6.1iF II !i.M , 

1 

10.M: "1.611' ! 
S.t/F· n 611' ' 

,17.1 IF - j 

2F 
sn l ~ 
fl)-j I) 

5D ! I) 

1 1 
! ! 

2P I • I c..,IF 111.611' . 

I 
l 

'O.,Jf I1'.6tf : 
70 ',7.1,t· 1'.M;I 6.'/~ H.611' I 

, 17.11F I _. 
I 7D • I 07."1' I.1U/F ; 

I 6.'1F' I".611' I 

310' ~ I 8210089 
t2D I 0 I -
14P I· -

I'0.11F 11.M 
6.1/£ '''.6t'F 

- ,15 4lF 30 6frlI 
I 

,~O I dl II lS.elF 3O.6ttI 
_ - 1.1/F .,1.61F 
- - 20"'·- I  I -' 200 I  I 6210827 

;~ l;~ I ':'. i;:g i1~ im~~ 320 II '1'!1 -I 1SO 0 
1 - 1'~."If 3U;H. 

- . 6.'Jf '1'.611' 

!,nn ! l!lO • iii 'RQ~r17 '-rnOR55 
t 125 ~! 1~ I lW I TIll I ..,<IU"-,,, 

, SO! lSO , !S1 i eZ,C;;100 

- t ,~.~ 3O.6IH 
_ I E.'" t1 M 

Specificaticns 
:;r)lenoiu I.ncloSUN::$: V~I\·e:. jl>Icc.! Ir, In.. 
co,crit:!Io :-::\C' :"ft-her t\c.;J..H::u m:c.1 :.vicnuld 
em:I"..m:;. or /Ss;s,!.il:U Il m<:JI.Ic"'eP<I"~ 
M'...et....I~ kea·l1~ II ,'!U\'t:'. :ire IloIen"[,,:.!. 
h, {lie ::t...nl:t icllt'r "c,' an tnclr ~:aUJ0i; 
nu~C'::.. c .•. 8::]~.:and ~C" ~:av~..r. 
In red 

Sun.:1arcl Enclo!;~: 
k.a:(!.HlII- ~:pc 1 "c:Deul Purpu:.c 
Rt:i'·H~1 11- Type:. 1. l. ~. :'5, of lItId 
.. X CornD.:l:lmm Geocr:.1 Purr"'" 
:u"': Wliter-IFIlI. 

Optional Enclo~~: 
Re:d.rlat  iylX"> 3. '7 :lIId " (;()m!)in~uon 
b:;:;i~~lonpr.JOi:tn(! r..1JnI.ght. 'Iv crder. 
~cl pr:il:>C "~r' to ".Wc.g numt>ct. 
(f.)(c::pt (~~lcg !'oUfllWS S::lWJ1S'i. 
~lVa51!1 ma 1121OBS9 )~ 
J<c~.l-b: 11  T~'pa 3. jS......X. G. ti~ 7 
..r.d ~) Combmatlon bplo;lImpm()f ~nd 

pa;e !1. conttin:> dcscr~lOnund 
Otdc:!ifJg Iniorrrw:..Qn to!': Ope~ Fr:.tmr! 
SoIenollb ' lun;:ll"n Box E:1uosurc> 
, Panel ~1uluu Con:;U'ucc ion.. 

£h:Cft'ical: :>t:n:.:;:n!·\'O!:.:\"".· 
2 ... 12:) 2·,0 .. b'J v:;!!:. "C. 6<1 H~ 
(Or 110. 22() VC.II>••\C. 5(' H:.J 

6. 12. 2'1. l~O. t"lCIWtlb. UC 
Othet' vuIUS<'> arc.' :lv:4ilabl" v.'!len. 
n:qulrcd. 

Coil: Ccnuna.::luS <luI\' m·.J!OCd C~s. f 
or H, :l!> lJ.,ciol. • 
Nomhl:U ,uubiellt Tunpentur.. 
~C5: R:c.ti::: ~mj Ked !'b: 11 '1:<lv,,>IAC 
Cvn~tru'hnr:' 32'F. I;; 125"F 
Red.H:1t ','al'"",,,,r;C '::C:'bl!IO';IK)n' ~:"F tc> 

':'-::. ( hlo;"F "'':lliorull~ ). 
Rl:a.Hal j; \'~I"c~DC.C()nstrLl;:llvn·~:?·F 
lo·I<H"F. 
Refer 1(>.~III:.n=ring Sc:.;t1on io: JeClils 

Valve P:utl; in Corna.."t 

DIi... Holder  N"ion. :a~ IiSled 
Core TuN:  30~ u . 
Cora: :nd Plugnul  oj 30F .'" 
Spn!l~" - !;(12 ...s 
Sha.:lJnI: Coi I - C0?PtT( b:~$s bc..:lr); 
Silver 1.$t~lrJC:S5. steel DUdy) 
ApprovaJs: CSA certified 
U:. h~lCd ll) m:1iclllt:C. Rder to 
Engtnec:rm. ~Cllon (or de~lS. 
Orderln& information; 
Imporullll' We: musl h~"C' "'lII2IQj; number• 
\·c../Ul:c ;uld Herlz. cpe:l:um~ pn::••ure 

w~rtitulL To oraer. ~J prefix "EF" to 
=1',~ m~mbcr. 
.!Uldilio~1 cOnS!n.&::tiOI'.i ue ~~'~ll:Wk, 
T~ llptl().'Ul Ee:':Incal Fe:nuro :.cc"ur:. 

SPECIFICATIONS 

I • I II II'I 


';, ':, 1.5: ~'I ISO ! 125 I".. ... ~! G: lW ~ 150 I 
:,,~: , 5 I ~ I; 1~. 125 
';) '!! 3.: 5! 3CI) 3iXl I:J<)Q 

! 1 I 1 II' 13 I 0 I 1~ i 1~ 1 125\ I 1 I 1 13' £ I 150 I 150 I 100 
~ I 1 '! 13.5 I 0 , 300 I Z!S I m') .f' j ;:Z i ;:~ i ~~ i ~ I ~;g :;~ i ~g

t ~'nI "" , ""! 5: Q 't~ i ,25 ! 1'~ 
i jI" I ,'10 1-:2.~ i 5 I 1:w: ,:0;; I 100 
: 2 ,II. ' ~3 : 5 I t~ i 125 I 90 I 50 50 I - I 6.1/1' ! t1.1iif2:!P1 • I i 

2'1P 1 • , , _ I - 1 6,'" .11.M 

29 

1IIkh Fluids: ~ fluid h~ru1kd: U .... lIlt:llll\er$ wlm 
Ik.av -Br:t~ IJr :S",;nle~~ >tcc!..;.! Iu,[cd ~cnold v~lv"". 
Sc:t1~ ..,\0 D,;c. - fill'" -!'I' (l~ Tefl..,n' . 
~. lisl/::.:! 

;t> 
or 
S:Z -m 
~s: 
(J);t>
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I ~. HI-FLO CULLAR. autDlllatic water filters ~ 
·~------------------------------------------~It 


Activated Carbon Filters A bsorb and Adsorb to Solve a Variety of Water Problems 

HR·20, 24, 30·and 36 
For potable water· application, filters 
with Cullar~ Activated. Carbon 
shOuld be used only where the in· 
fluent bacterial quality is known to 
be acceptable. If bacterial con· 
tamination is present an acceptable 
method· of water disinfection is 
indicated.. 

Models HR·42. 48 and 60· 

No. 8175·78 

Worldwide Service Capability 
For the right answer· to your water treatment proOlems. 
lurn ~.lI1e people whO QUat the elficlent. economical 
systems approach. Our products and services. marketed 
by·Culllgan dealers. licensees and subsidiaries. are 
available through 1.350 offices in more than 90 coun
tries. Just caU and say. "Hey Culliga~ Man!"'. 

1. AUTOMATIC CONTROL 
Models HR-20 through 36 are equipped with· the 
Culligan self-contained· automatic control valve 
using exclusive deSign cartridge for instant ser
viCing. A raw water bypass is incorporated to 
handle water demands during the backwash 
operation. Larger models HR-42 through 60 have 
a nest of hydraulically activated diaphragm valves 
to accomplish· the cycles of backwash, rinse and· 
service. There· 15 no raw water bypass during 
backwash operations· on these larger models. 

2, 	WEATHERPROOF TIMER 
Timer controls filter reconditiomng process· on a 
regular schedule at any time of any day. PUSh
button leature permits. extra clean-up cycle With
out disrupting pre-set. schedule. Standard fea
·tures include an extra SPOT electrical contact for 
operating solenoid valves or pump. starters during 
reconditioning cycle, and a gasketed case to 
make the timer weatherproof. Locking hasp 
helps ma~e the unit tamperproof. 

3. 	5·VEAR TANK WARRANTY 
Heavy duty tanks are designed for 100 PSI work· 
ing pressure. and tested at 150% of deSign 
pressure.. AII tanks·have a 4·6 mil (0.08·0.16 mm) 
baked.on phenolic epoxy interior and carry a 
5.year extended warranty policy. Tank exteriors 
are painted With a grey rust·inhibiting primer. 

4, 	 DISTRIBUTOR SYSTEM 
Graded gravel lower distribution assures umlorm 
distribution· of backwash·, rinse, and service flows 
in smaller models HR-20 through 36. . Header 
lateral design with fine slot non-corrosive plastiC 
distributors disperse· water laterally for even dis
tribution in larger models HR-42 through 60. 

OPERATING DATA 

Pressure 
1.5 bar 7b1r 
20 psi - tOO PSI 

S"C SO"C 
40"F-I20"F 

Stanaara 

Temperature 
upto 8O"C Av.U.ble 
UP to tBO"F .1 option 

Electrical t20V60 Henz 
Requi rements 220 V 50 Henz 

5. 	 FINEST MEDIA 
Highly adsorptive Cullar 0 has a broad range of 
pore openings to handle the job of chlorine re
moval, plus taste and odor removal. Cullar G 
media is also available for. maximum efficiency 
on detergent and oil removal. Other specialty 
grades of activated carbon can be used for 
specific. applications. Consult Culligan for proper 
carbon media selection. See Specification Sheet 
for. details. 

6. 	COMPLETEI..Y PACKAGED 
All filters are fumlshed complete from inlet to 
outlet and factory pre-tested for tightness and 
proper operation. Installation requires only 
plumbing to filter and drain, loading the tanks 
and wiring. to the timer. Smaller models are 
mounted on wood skids for easy handling duro 
ing shipment. Models larger than 36 Inches in 
diameter have valve nest removed at boltoOn 
flanges, and packaged separately for safer tran· 
sit and easier job site handling. 

SPACE REQUIREMENTS 

MODEl.. 

HR-20 

WIDTH 

53 em 
21 in. 

DEPTH 

89 cm 
35 in. 

HEIGHT.

170cm 
67 in. 

l 

HR-24 
a. cm 
25 in. 

102cm 
40 in. 

HOcm 
67 in. 

HR·30 
79 cm 
31 in. 

114cm 
45 in. 

195.cm 
n in. 

HR·36 
94 cm 
37 in. 

137cm· 
I 

203cm 
54 in. 80 in. 

HR·42 109 cm 
43 In. 

147 cm 

I 
211 cm 

58 in. 83in. 

HR-48 
125 cm 
49 in. 

163cm 
I 

214 cm 
64 in. 84 in. 

r- HR-60 
155·cm 

61 In. 
198cm. I 234 cm , 
78 in. 92 in. 

WARRANTED against failure due to faulty 
workmanship, materials and corrosion for a period 
of 1 year. 

» or 
S:Z -m 
~s: 
(J)>
-I(J) 
:::0'-1::;m
_:::0 
<(J)
m:E 
:::0
m-l 
()()
OI 
:::0 
o 

r -
2 
= 
=
W 

Rev. 12183 Printed In U.S 

http:baked.on
http:0.08�0.16


I 
" 

I 

HI-FLO
T.IA. 

CULLAR® 
automatif~ water filters 

an activated carbon filter 
for effective removal of 
chlorine by adsorption 

Also for removal of: 

• other tastes and odors 

• color 

• tannins 

• phenols 

• pesticides 

• detergents 

• trace oil 

WATER TREATMENT WORLDWIDE T.IA. 
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FILTRAIION 
\~-----------------------------------------------, Design Data 

CULLAR. FILTERS 
FlOWRAliS 

WTt. OOOR. "". 
e ORGAIIIC REMOVAl. OECHLORllIATIOlI'n UCI( 
~N flOW DROP flOW' DRDP WASIl 
3: IIODa GPM PSI GPM PSI GPII 

PV-12R 5 1.0 8 7 8 
PV-16R 7 1.0 14 4 15 
HR-20 12 2.0 22 5 20.. HA-24 15 2:0 31 8 II;t .. 

!I! HA-3O 25 3.0 49 10 so 
HA-36 35 4.0 71' 10 70 
HR-42 so 4.0 100 14 90.. HR-48 65 4.0 125 16 130i= HR-54 80 6.0 ~ 18 160 
HA-60 100 4.0 200 13 210 

PIPE SIZE MEDIAYOL OII191SIONS,11 WElGIIT 

WlK'" 
SiZE WMCE DIWN STD. WIDTH DEPTH IIB6IIT SIIIP DP£lW'. 
liN) liN) (IN) fT' III. III. •• LI. LI. 

12x37 I~ ¥. 1.4 14 12 53 141 285 
16x48 1~ 1 2.8 17 20 65 305 520 
2Ox54 1~ 1 6.0 21 36 69 670 1.275 
24x54 1~ 1 8.0 25 40 69 835 1.625 
3Ox6O 2 2~ 14.0 31 46 77 1.330 2.525 
36x60 2 2~ 20.0 37 54 84 1.810 3.575 
42x60 2~ 2~ 24.0 43 51 86 3;200 5.120 
48x6O 2~ 3 30.0 49 60 92 4.520 7.120 
54x60 2~ 3 40:0 55 71 94 5.640 9.025 
6Ox60 ) 3 3 48.0 61 98 98 6.900 11.160 

DEPTH FILTERS 

lIOOa 
PV-12R 
PV-16A 
HR-2O 
HR-24 
HA-3O 
HR-36 
HR-42 
HR-48 
HR'54 
HR-60 

(1) Tasle. oaor. and organic r!moval base<! on 5gpm per sQuare foot of filter area. 
(2) Otchlonnanon flow rate can De set UP to 10 gpm per SQuare foat at hlter area. 
(3) DimenSIOns are diameter by straight sloe sneer. 

flOW RATES 
CDNnNUOUSI" I'EAK'" IAClWASH 

9 FlDW I DRDP flOW DROP STD. OUAD. 
~ ... MODa GPM PSI GI'M. PSI GPM GI'II
:i: 

PV-120 I 8 I 2 I 12 4 10 -
PV-160 I 14 i 3 I 21 7 20 -
HO-20 1 221 3 45 10 30 so .. HO-24 1 31 1- 3 65 16 so 80 .... ".,----
HO-3O I 49 I 5 100 16 70 120oj! 

.. 
;to 
!I!"' 

,0-36 71 I 5 140 16 I 90 160 
HO-42 95-142 I 5·10 I 190 I 17 136 226 
HO-48 125-187 I 5-10 I 250 I 16 188 324 
HO-54 160-240 I 5·8 I 320 13 210 I 398 
HO-60 200-300 1 4-9 1 400 14 270 430 
HO-72 290-425 1 4·9 560 14 400 -
HO-84 390-575 I 4·9 I 770 14 540 -

mSIZE liN) MEDIAYOL 0I11£J1510NS WElGIIT 

'lUKI'I 
SIZE IIIUT • STD. WIOTlf DEPTH IIB6IIT SHII' OI'£!lAT. 
liN) DUTUT DIWN fT' III. III. •• LI. LI. 

12x37 1~ ¥. 1.5 14 18 53 222 365 
16x37 1~ 1 2.8 17 20 53 410 615 
2Ox54 1~ 1 6.0 21 36 69 975 1.600 
24x54 1~ 2~ 8.0 25 40 69 1.315 2.1SO 
3Ox60 2 21'z 13.0 31 46 77 2.015 3.275 
36x60 21'z 21'z 19.0 I 37 54 84 2;970 4.750 
42x60 3 3 25.0 43 51 86 4.980 6.8SO 
48x60 3 3 34.0 49 62 92 6.300 8.8SO 
54x60 4 3 42.0 55 n 94 8.000 . 11.290 
6Ox60 4 3 52.0 61 77 98 9.770 13.990 
72x60 6 4 75.0 73 88 94 14.1SO 20;100 
84x60 6 4 106.0 85 94 97 19;240 27.300 

(4) Nanna! 5eMCe Range based on 10 gpm per squant tOOl of filter bed area. 
(5) Puk Flow based on 20 gpm per square fool at Mer bee! area. not recommended rorexternleO penods at nme. 
(5) Does not onciucleoperanng ana maontenancesoaces. ASME coaetanks are stightIy taller. 

MOOa 
PV-120 
PV-160 
HO-20 
HO-24 
HO-3O 
HO-36 
HO-42 
HO-48 
HO-54 
HO-6O 
HO-72 

r--iii!! = =W 

NOTE: CONSULT FACTORY FOR WATER RECLAMATION APPLICATIONS. 

Multi-Tech ,. Systems 

... /s· 

MOIIa 
DAILY 

CAPACIT'1I" 

WMCE flOW!lATt P£lI1MI'n 
UCXWASH 

R.OWRAT'E'" 
lMK 

. IIWIETBI PftSIZE'" DB.IIOIIIIAI. ux;.uM 
MT-2O O.065MGO 15gpm 22gpm JOopm lOin. l~in. 1IT-2O 
MT-24 O.095MGO 22gpm llgpm SOopm 24 in. l~in. 1IT-24 
MT-3O O.ISOMGO 35QP111 SOgpm 700pm JOin. 2in. 1IT-31 
MT-36 0.215MGD SOgpm 70gpm l000pm 36 in. 2in. 1IT-36 
MT-42 0.28OMGO 650pm 95gpm 130gpm 42 in. 2~in. 1IT-42 
MT-48 D.367MGD 85QP111 125gpm 1700pm 4Bin. 3in. 1IT-48 
MT-54 0.475MGO 110gpm 1600pm 2200pm 54 in. 3in. lIT-54 
MT-60 0.58OMGO 135gpm 1909pm 270gpm 60 in. 4in. 1IT.al 
MT-72 0.842MGO 1959pm 2800pm 4OO0pm nino 4in. IIT-n 
MT-84 1.15 MGO 265gpm 3800pm 5300pm 84 in. 6 in. IIT~ 

MT-96 1.52MGO 350gpm SOOgpm 700gpm 96 in; 6in. 1IT-96 
MT-120 2.37MGO 5500pm 7800pm ll00gpm 120 in. 5 in. (8in., 1IT-12O 

DeSlgn Daat 

(1) Daily Caoacny based on 24 hour ooeratlOn of 3train sysIem ooeraMg a1 nonnal service flQW rate of 7 gpnllft' pertram. 
(2) 5ervlcetiOW rates baseo on 7OplTllft' perrrain. When one ttiln at the 3 train syslem IS in backwasn. the remaining 2trainS will operate 

all0.5gpm.'ftI.
(3) The oaCJ<WaSn Now rate at botn tne cJanher ana tlHer are approximate!)' t4 gpm.1t' The clanlier .auctor Oraws 2-3 ctlTllft' "rOunng the 

scour cyc,e lor aOOltlonal minerai bed exoanslOn; 
141 Ploe SIZe selection IS based on amaximum velOCIty at 5Ips at the Nanna! 5eMce tlow rate. 
15\ Tota,,,,ater usage per tram IS 225 gallons oer SQ ft 01 hlter rank area. ThiS In~uoes 140 gallons 01 mHuem water tor clanil" backwasn 

ana system nnse Olus 85 gallons at flltereo water lor QePtn 1.lIer backwasn 
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NOTE~! 

III 	 p"e AND FlmHGS SHOWN oonED TO He I=UH 
NISHEO IV Q~ERS: 

121 AN ELECTRICAL OllTlET SHOULD BE PROVIDEO 

W1THI~· FIVE FEET OF rue eOU"MENT LoeA nON 

131 	 INS!OE D'AMETER • ALLOW A MINIMUM Of I I~CII 
fOR OUTSIO~ t;:LE.AR~CE. 

OVERALL HEIGHT IlASl:D ON STANDARD NON '001; 
CONSn,UCTION. SPEC'ALLor CONSTR'UCTED TANKS 
OeSIGNEe 'Ofl ~IGHER WoRKING PREsSURES AND 
ASM.E. CODE CONSTRUCTED TANKS ARE SLIGHTlY 
TALLER CONSULT FAero.'., IF HE'IGHTfS eR"meAL 
ALLoW 2....INDtES ~.ov~ FILTER FOR -FILLING 

ALL DIMENSIONS ARE!: 1 INCH AND ARE SUBJECT 
TO CHANGE WI'TJ40UT NOTICE. . 

'---~_ __~IM 

DUPLEX INSTALLATION 

MAHUALIV"ASS VA-LVI 

f 
~ 

NOPiMALLY CLOSED 

f2 ·&cINCH 

HI-FLQ.FILTER,S 


DEPTH AND CUlLAR

TECHHtC.Al. OATA SHEET 


l .. " 

•paUIm f> u1aq 
~UaUIn;:)Op ai.j~ ~O ;;~rrenh atI~a~083~ 3J\1J.'v'~J.SINllNa'v' 
O~ anp Sl ~l a;:)f.jON SltI~ lretI~H8J.IMS ~3J.S'v'1N3NIl 

.:real;:) ssal s1 af>eUI! paUIlU atI~ n 
:i!;);J:.LON

[OONll 
\ 

I!~FLOT"" D!,PTH FILTER SHOWING 

CUADRA-KLEENT.... BACI\WASH SYSTEM 


Consult .actory 'or delalls 

DIMENSIONS 

MODEL Al AI' c G H 

DRAIHFLOW 

STANOARD ~IJ::'-. 
ICLEEN •• 

OPERAIING 
WEIGHT 

H()..tZ 171ft. lIS in. 90 In. I!fJ in. 511ft. <121ft. to in. 3 In. 3 In. lIln. 22 in. .7 in. 131 gprn 
- 43cm "1 em 229 em 218 em 130cm oran 52cm iTem seem 119cm 5151pm 

22O.pm IU50lb. 
eM 'pm 3100110 
32.fOpm e.SSOIb. 
122& Ipm "02O'Q

"".pm 13,990 lb. 
, 8171pm 8350<'0 

20,000 !b. 
• 13O kO 

H[)..q " In. 18 In. 102 In. 92 In: 62 in. .q In. 10 In. 3 in. 3 In. 45 In. 30 in. 58 In. 188 gpm 
41cm 41 em 259 em 234 cm 157 em 22em 52cm 11"cm llScm 147cm 7121pm 

H().IiQ::::;' :~~ ;:~~2~~~1~~ :~.;. :~"m 3 In. "In. 1~~~ ~~~ I~~';' t2~9:: 
H[).72 4.3 In. 41 In. 175 In. 9f In. 881ft. 72 In. eo In. 4 in. lin. 78 In. 26 in. 82 In. .tOO IiIPf'I 

~~~~~~»~m~a~~_ m_M=~_ lm~ 
21,lOD Ib. 
t2 '00'0 

5.120 lb. 
2325kO 

!.,t20lb. 
JO •• 

11.160 lb. D5070"9 

http:TECHHtC.Al
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n F/20 Comfort heaters 

Hose down blower heater 
2 to 40 kW 

120 to 575V 

U.L. Listed 

Built-in Controls 

Corrosion Resistant 

Washable, Watertight 

Factory Pre-wired 

Swivel Mounting Bracket 

Type HDH 


Application. 
o Ideal for comfort heating or freeze 

protection' in "clean areas" or non

hazardous dusty/dirty environments 

which periodically require cleaning 
can be hosed down. Locations inClude: 

o Coal handling areas (non-hazardous) r-o Food processing plants 
o Foundries -.o Car washes iii!o Cement plants 
o Steel mills 
o Canneries or dairies 
o Waste water treatment plants. :.. = ~i 

~I F.atur••
;1 = Mon.1 Flntub.® .I.ments - attached Villi ".. ~(1MIIIIIto junction box with leak-proof threaded A • CI: 

fittings for maximum corrosion 12().2n 1:w. 22'11 12resistance. 
480 1:w. 24"., 14 •,.I 

I' 
Anodized Aluminum ca.. - Stain 208-480 

less or epoxy painted steel available on 
 208-575 


special order. 10.0-20.0 All 1.3 17 27 14 

25.0-39.0 480.575 3 21 .. 30'4 16HEM" 4X molded flbergl... june· 


tlon box - houses built in controls 

which include two power contactors. 

(primary & backup), motor contactor .Totally enclos.d fan motor - Per~ ,9ptlons

and fused transformer for l20V control manently lubricated ball bearings for 


; 

C...
circuit. Branch circuit protection. and long life. Resistant to moisture and cor Heavy gauge anodized aluminum or temperature control must be provided rosion ('13 hp; 460V. 3 phase). ,epoxy painted steel. separately and remotely mounted. All hardware stalnl... stHI. Pilot light.
Stalnle.. ste.1 swivel wall mounting Aluminum fan. Finished same as out Indicates when power is on. 
bracket - included with heater. let grille. 

Th~ltIon switch
Bullt·ln ov.rtemperature prot.ctlon AdJustable louvered ouUet grllle Internal he\it-cool switch (heater on,.
- provided by epoxy sealed automatic to direct air flow up or down. Painted heater off, fan only) permits air flow 
and manual (back up) reset thermal with one coat zinc chromate primer and with or without energizing the cutouts. two coats of corrosion resistant paint for elements. The switch is accessibleadded moisture and corrosion protection. 
Epoxy sealed thermal fan delay - outside the !'-lEMA 4X enclosure. 

allows fan motor to' continue to operate H.avy gluge rear wire grille - pro
 Th.~.. ..j
after heating thermostat has been satis tects against accidental contact with the Intemalthermostat with a. temperaturefied to maximize transfer of generated rapidly rotating fan. Finished same as 

range of 40°-100°F has an adjustabletheat to space being heated and extend outlet grille. 
control knob outside the NEMA 4X eft"..operating life of heating elements. R.comm.nded temperature control closure. 4 

- Chromalox WCRT-l00 thermostat. 
Additional ratings avanlble - con(See Controls section). 
tact your local Chromalox representatiYl· 
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O'~t;j'aComfort heaters 	 Chromalox· CD ("t' CD· 
....·o<:zO'z::s 0 ..... 0
lQ.O("t'a 
H>H>O·~t-3 
t:::g:CDlQ8 
~ CD :=;:~. t'l. 
0. 0. ..... 00 
• 0 00· 0Hose down blower heater 	 g 0. ~ 

a ~ 00 
Air Horizontal 	 CD("t'OIItIftr 	 Motor o.tptt AIr Temp. Air Velocity VolulM Air Throw SIDell: 	 ::So to'iii Volls I'11III AmI!! Volls PIt.. ITUlHr. RIllOf' FlIIIln. CFM A- ~=r Stalls 

WI. 	 n- ~PCH LIIL120 1 	 t12.0 16.7 115 l 6824 21 430 405 12.5 HOH-200 NS 211123 562.0: 208 1 9.6 208 l' 6824 21 430 405 12.5 HDH·200 S 211131 56 	 »
2.0 240 1 8.3 240 1 6824 21 430 405 12.5 HOH-2OQ NS 211140 56 	 or 
2.0 277 1 7.2 277 1 6824 21 430 405 12.5 HOH-200 	 s::zNS 211158 56 	 -m3.0 120 1 25.0 115 1 10.236 31 430 405 12.5 HOH-300 NS,. 	 211166 56 ~s::3.0 208 1 14.4 208 10.236· 31 430 405 12.5 HIJH.300 NS 211174 56 	 en»3.0 240 1 12.5 240 1 10.236 31 430 405 12.5 H[)H:300 211182 56 	 -len
3.0 277 1 10.8 277 1 10.236 31 430 405 12.5 HOH-300 NS 211190 56 	 :::O-l• 
5.0 208 1 24.0 208 1 17.000 40 430 405 12.5 HIJH.5OO NS 211203 68 	 ~~.5.0 • 2-46 1-- --20,3 240 1 HIWl 40 430 .06 12.5 NDlt-5OO S 2mll 68 	 <en5.0 277 1 18.1 277 1 17.000 40 430 405 12.5 HIJH.5OO NS 211220 68 . 5.0 480 1 10.4 480 1 17.000 40 430 	 m~405 12.5 HDH·5OO NS 211238 	 ;;0

3 13.9 	 m-l405is \ i2i! 221 1 	 HOH'I NS Iii ()()di 
480 6.0 1 If:i ! ...-! :m lU ras": .- ';s- ._- !

68 

17 o:C5.0 3 48 
;;05.0 575 3 5.0 115 1 17.000 40 430 405 12.5 HDH·5OO NS 211270 68 	 07.5 208 1 36.1 208 1 25.590 37 640 590 13 HOH-750 NS 211289 687.5 240 1 31.3 240 1 25.590 37 640 590 13 HOH-750 NS 211297 687.5 277 1 27.1 277 1 25.590 37 640 590 13 HDH:750 NS 211300 687.5 480 1 15.6 480 1 25.590 37 640 590 13 HOH-750 NS 211318 687.5 208 3 20.8 208 1 25.590 37 640 590 13 HOH-750 I 211326 687.5 240 3 18.1 240 1 25.590 37 640 590 13 HOH-750 NS 211334 687.5 480 3 9.0 480 1 25.590 37 640 590 13 HDH-750 S 211342 68 	 r 7.5 575 3 7.5 115 1 25.590 37 640 590 13 HOH-750 NS 211350 6810.0 240 1 41.7 240 1 34.120 28 800 1180 40 HDH-looo NS 211369 7810.0 277 1 36.1 277 1 34;120 	 28 800 1180 40 H[)H;.looo NS 211377 7B10.0· 480 1 20.8 480 1 34:120 28 800 	 21180 40 HOH·looo NS 211385 7B10.0 208 3 27.8 208 1 34.120 28 800 1180 40 HOH-looo NS 211393 7810.0 240 3 24.1 240 1 34,120 28 800 1180 40 liIJH.looo S 211406 7810.0 480 3 12.0 480 1 34.120 28 800 1180 40 HOH-looo S 211414 7B 	 =. 10.0 575 3 10.1 115 1 34.120 28 800 1180 40 HOH-looo NS 211422 7812.5 277 45.1 277 1 42.650 36 800 1180 40 HOH-125O NS 211430 78 	 = 12.5 480 26.0 480 1 42.650 36 800 1180 40 HOH·125O NS 211449 7812.5 208 34:7 208 1 42.650 36 800 1180 40 HOH·125O NS 211457 7812.5 240 30.1 240 1 42.650 36 800 1180 40 HIJH.125O NS 211465 7B12.5 480 15.1 480 1 42.650 36 800 1180 40 HOH·125O NS 211473 7812.5 575 12.6 115 1 42.650 36 800 1180 40 HOH·125O NS 211481' 78 . 15.0 480 31.3 480 1 51.180 32 900 1330 45 HOH-15OO NS 211496 78
208 41.7 208 1 51.180 32 900 1330 45 HOH-15OO S 211502 7B
240 36.1 240 1 51.180 32 1330 45 HOH-15OO NS 7818.1 480 1 51180 32 1330 45 HOH-15OO S15.1 115 1 45 NS I 
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Specifications 

. '. DESCRIPTION::.. '~::';;£'•.: A.~';~ ;;',;,.:- .,,~~~;?;;~ ~ '.; ':',::'--'£·~Z::~::~~~':;:.f~~~~.;::¥.,~

\, ":,. . The MSOOO series is an'aikilumi'Ou-r;) ';eather resistant ·~:k~:. ':.' ~. av~ilable O-F iaw'tem~t;;r~'6a~0;;8'_ iilln{";;e.~ 
.. fluorescent luminaire designed:primarily for outdooruse--':~':";':o, ballasts'ant rated for O°F operat~.HiglLoutput~#t::_ 
.. ' under protected areas: This fixture is completely enclosed"::''';'' : - are rated f9r .:.. 20°F operation; unless specified differently. '~1;. 

· by a.clear·OR·acrylic diffuserana fully gasketed. to with-.~~~Sufficient knockouts are'provided on-the back.lor.electricar~ 
· stand moisture and dirt. Most sizes and combinations use-~~~ feeds::Although'no knockout IspnMded'flJ<tha end plate...pt~
.' a low temperature· ballast for reliable service under cold~,.." .•,' -surface Conduit entry can be made·lnto:the enctot the- f1x~... 7

conditions. Suggested applications include; the lIIumin~ ,,"~1;{<1"" ture by' going through, the end plate and 'using a chase nip-~
tion of parking garages, and use under canopies, soffits, -~ ';~. -"'- pie into the 718,' hole in the socket plate. Fixtures bear .....>.::: 
and facades. Indoor use is possible in cold storage areas' . 'I.B.E.W.-A.F.L and U.L labels;. 0"-', :;:- .. ~~.. : 
or high humidity areas. ,"" ,. :c.. ""'. F SE .. : ~,.: ... ~......... J\.:r;.:..~ .' . ';" .~.:::;

.' CONSTRUCTION; ....; ., . "._-~."' .,~ ..•__.,...... ,01 FU R::~_y:·;":~:;,;,.:-;:,,i.:,";.:....:. '':.:- ;$:;;'.:, •.• 
· . d d fl: I I d' . "" The clear, one-piece plastic diffuser provided is extruded. ' 

HOUSing, en plat~s, an re ectors are camp ete y Ie _. from a 110' thick OR-acrylic mixture for maximum strength'
formed of .040' thick quality aluminum. All other com· I - , ,. f"
ponents and·hardware are aluminum or stainless steel ••-.... and, ong·lastlng calorallon. ~e outside IS sm~th or. din .<.~. 
which will not rust. Available nominal sizes include, but are reslstan~ a~d ease of.c1eamng. Large!lnear.pnsrns hn~ ,. 
not limited to, 4ft, and 8fL The end plates which close off. the total inSide surfaces for maximu~ hghtdl~persal, ~ """.: 
the fixture are'gasketed'with urethane: Along both sides of ",:' ,... freedom frol!' glare.and lamp obscunty. The diffuser. has a ~. 

• the housing lies continuous urethane gasketing to create a. . . snug fit a~alnst ~he continuous gaske!lng_lt Is hel~!n . .:" 
tight seal ag.ainst the plas~lc diffuser; A gasketed joiner'."'~ ....· :_ place b.y t e end plat~ ~n~ on.Sft.~~~. ~yan ~~Itlor:al ~ 
band Is prOVided for the middle of all Sft. units for added", '. >. center Joiner bancL.;;. ,'. ..:..," '''''. . '",. . . - . .>. :~ 
support of the diffus~r. The ~me joiner band is available for '. . .•. MOUNTING" ".. . ..... ~.. . .-; / . 
end.to-end mounting In continuous rows.. . •e'Units are designed for surface mounting either individually
ELECTRICAL: . or in continuous row5..lndlvidual units are supplied with •. 
Units are available wired for one or-two lamps either In a' .:' . two end plates, Tandems are supplied with two end plates • 
rapid start, slimline; or high output circuit. Tandem wiring' '. and'one gasketed joiner band. For longer continuous rows, 
of two units to operate from a single ballast is available. the proper number of ends and joiners will be supplied if· 
All electrical components are U.L approved. One lamp .'';' specified. . 
rapid start ballasts are class. uP", LP.F., unless specified . FINISH~ _H.P.F. Two lamp rapid start, all slimline, and all high output 

ballasts are class "P", H.P.F., CBM·ETL where available. Aluminum pans are put through a multi-<:Ieansing process 

Units are wired for 110-125 volt, 60HZ. AC, or as specified. afterwhich' a high quality white enamel Is srraYed on and. 

All rapid start and two lamp slim line ballasts are rated for baked at 350°F. Will provide a reflectivity 0 88%. 

+50°F operation, unless units are specified with optional 
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Dimensional Data M5000 Series 
,,..---,.,,:------------------------------------------------. 

CROSS SECTION 

11 .<*) AWMUHUM 
SOCKET~E 

COHTlHUOU$ DIFFUSE" 
CIASK£T1HG 

11"," 

aAUAIT 
ClASI<ETIHG 
END II'I.ATE 

COVPI"ULECTO" 

H ...... 'ACT OA-ACRYUC 

OtFRJSE" 


{I~DE UNEAA PRISMS} 
LAM" 
IOTHERSll~. TWO 

LAMPONE LAMP 

.--. 
GASKET JOINER BAND 


AT CENTER OF 8FT UNITS 
 BACK PLANS iii!C·: =FOR EXTRA SUPLIORT OF THE 
DIFFUSER

L """._ 22 ... ·---1GASKETEO JOINER 

SAND aETWEEN UNITS 


FOR CONTINUOUS ROW 
 fMOUNTING 

1-1------..v,•.---~ 
8FT. UNITS 

:: .2'.1t-K.O. 

-.. • '.-K.O. 
NOTE: CONSULT 


SALES OEMATMENT 

FOR 4FT INFORM/,nON 


Ordering Data 

J 
\ 

NOMINAL. 
nl'E SIZE (FT" CATAlDB NO. 

RAPID 1oi5000-14Q.RS 
START M5000·240·RS 
(4311 MA.' 

.. M5000-14Q.RSoO·OEG· 
M5000-24Q.RSoO·OEG 

~ M5ooo·148 
I....,;;. M5000-248 

SUMUNE M5000-196 
(4311I1A.) B M5000-296 

M5000-296.(J·OEG 

16 M5000·196/16T 

M5000-14a·HO• M5000-248·HO 
HIBH 
OUTPUT 8 M5000·19&HO 
(Il10 IIA:) M5000-296·tta 

16 M5000·196fI6T·HO 

DESCRII'TION 

1-1OW F.O LPF 
2-1OW F40 HPF 
l-1OW F40 HPF 
N(1N F40 HPF 

1·39I'rF.8 HPF 
2-39W FoIAHPF 

1-7SW F96 HPF 
HSWF96 HPF 
H5W F96 HPF 

N5W F96 HPF 

HOW F.8fHO HPF 
2·6f1N F48fHO HPF 

H lOW F96fHO HPF 
2·11OW F96/HO HPF 

2·11OW F96fHO HPF 

STAllTIINI LBtmt 
TEll,. (II., 

+50"1' 
+50"1' 411',

O"F 
O'F 

no< 

+50"1' 4IIY,

0"1' 
+50"1' 96,

0"1' 

+50"1' 192"" 

-2O"f 411,-20"1' 

-2O"f 
-2O"f 96'
-2O"f 192'-' 

TTI'E 
CATALIII 
NO. DESCRII'TION 

-HPF KIGH POWER FACTOR 
ACCESSOIIIEJ ·2TIV 2TIV HPF 
AND -ESB ENERGY SAVING ~,.. 
ADD£lIS -EM. PIt EMERGENCY PACK 

·JB·5000 GASKETEO JOINER BANO' 

NOTES: 

1 • T_ 81l houSings, one two lamp ballast, one 
Joi'* banc!. 

2 • ES8, where available. 
3 • For continuous row mounllng, specIfy row In

formation to oblaln proper number 01 Joiner 
blinds and end plat... 

DIMENSIONS SUBJECT TO CHANGE. CONSULT FACTORY FOR VERIFICATION. 
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Fuss & O'Neill-Inc. 

APPENDIXF 
EMERGENCY DISCHARGE AUTHORIZA TION 

FEASIBILITY STUDY REPORT 

LlNEMASTER SWITCH CORPORA TION 


WOODSTOCK, CONNECTICUT 

AUGUST 1992 
 ....-2 

= = 

860881DLB0717A. WP 

(i). r~cycled paptr 



'''''.'" 

( 

~ i'ATE OF CONNECTICuT 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

February ro, f992 

' 

.-.....

" ~'---' . -	 ..@ 

Mr. John Maloney 
Linemaster Switch Corporation 

29 Plaine Hill Road 

P.O. Box 238 

woods~ock, CT 06281-0238 


Re: DEPfWPC 169-004 
Location: 29 Plaine Hill Road 

qoodstock, CT 

Dear 	Mr. Maloney: 

In accordance with Section 22a-449 of Chapter 446k, Connecticut General 
Statutes, as amended, an emergency authorization for the temporary discharge of 
pretreated groundwater from a recovery system to the waters of the State is 
hereby granted. to Linemaster Switch Corporation for: the site located at 29 
Plaine Hill Road, ~oodstock. Linemaster Switch Corporation shall. ensure that 

"",-"", 

the following- tel:lllS and conditions are met.. 

1. 	 AU:. t:J:eatment facilities as described in the report entitled Design 
Report Interim Removal. '!reatllent System for I inemnter Switch 
Corporation, Woodstock, Connecticut dated December 1991 and. letter 
dated F'ebruary 4, 1992 which were submitted. by :Fuss & O'Nell1., Inc. 
for Linemaster Switch Corporation shall. be iDstalled with the 
following conditions, and a letter verifying such installation shall 
be filed ."i:h =:c. C~=issio:er prior: to ini.t1.ad.on o£ the discharge. 

A) 	 All gravity piping- from the treatment system to pond 1 and, from 
pond 1 to pond 3 shall. be tested for infiltration and 
exfiltration. The IIIIIXimuIIl infiltration shall be 2S gallons/inch 
diameter/mile of sewer. 

B) 	 At least two impervious trench dams shall be installed on the 6" 
gravity effluent line between the treatment system and the pond. 

C) 	 A circular chart recorder shall be included to record flow 
measurements from the flow meter on the treatment system 
effluent. 

D) 	 Carbon filters may not be backwashed on-site. 

) (Prirllcd en Recycled PIper) 

165 c.picoI A_. Hanford, CT 06106 
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2. 	 The groundwater shall be collected, preereated .nd discharged to Mill 
Brooie via a direct. discharge to on-site Pond 3 eben t:hrough a gra:rl.ey 
fed pipe to. on-site Pond I, into a swale and chen into Mill Brooie,. in. 
accordance rieb ebe above referenced report: and letter·. 

3. 	 The Clischarge from ebe ereat:lllent system shall not exceed and shall 
otherwise conform to' ebe following 11m1tations .nd shall be monitored 
in accordance with ebe schedule below. Monitoring results shall be 
submitted to Naomi Davidson of the Bureau of llater Management within 
30 days of sampling. 

A) 	 Maximum Daily now - 130,320 gallons per day 

B) 	 Maximum Allowable Coneeneration (discharge from geconda.ry GAC 
Unit to Pond 3) 

Maximum Sample 

Parameter ~ ~Concentration 

Grab1,2 Dichloroethane 442-028 <1 ug/l 

Grab1,1 Dichloroethylene 443-028 <7 ug/l 

Teerachloroethylene (PCE) 458-028 <5 ug/l.c:... 	 Grab 

Trichloroethylene (TCE) 462-028 <5 ug/l 	 Grab 

Vinyl Chloride 463-028 <2 ug/l. 	 Grab 

Toeal Volatile Hydro- 892-028 10 ug/l. Grab 

carbons by EPi- Method 
8010 and 8020 '. 

*Sum 	 of ebe. concenerations of all compo\md.s listed as being detectable by EPA 
Methods 8010 and 8020 (excluding lfIBE), which are present at levels. greater 
than non-detectable (ND). 

C) 	 Sampling Frequeney - Monitor discharge from secondary GAC filter 
every other day for the first two weeks following initiation of 
the discharge, weekly for the next month,. and then monthly for 
the duration of this authoriza~ion. 

D) 	 The monitoring report: shall include the conceneration of all. EPA 
Method 8010 and 8020 parameters (including those that are not 
detected), the total flow (Code 626-007) and the number of hours 
of discharge (Code 626-n79) .for each day of sample collection and 
the instantaneous ,. flow (Code 627-078) a.t the time of grab sample 
collect1on. 
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4. 	 If any of the above limitations are exceeded,. the opera.tor shall 

immediately cease discharging and notify Naomi Davidson of the 

Engineering and Enforcement Division of the Bureau of ~ater Management. 


s. 	 Effective upon ini.tiation of the discharge,. Linemaster Switch 
Corporation shall begin. quarterly moni.toring for aquatic toxicitY. 
Monitoring shall be conducted according to the protocol est:abli.shed for 
determining compliance with acute or chronic toxicity limits set forth 
below. If any moni.toring result indicates that the maximum daily acute » or
toxicity limit has been exceeded, additional testing as required by 	 s:z -mparagraph 5 . .B shall be performed. 	 ~s: 

en»-len 
:;0-1ACUTE 	 AND CHRONIC TOXICITY :!:jm
_:;0 

A) 	 Effective upon issuance of this authorization, a daily composite or <en 
m~grab 	 sample of the effluent shall not exhibit acute or chronic :;0
m(itoxicity in the receiving body (discharge pipe outlet). 8:r: 
:;0

(1) 	Dilution equivalent to 0 gallons per hour (gph) is allocated to o 
a zone of influence for assimilation of toxicity. 

(2) 	Compliance with this authorization condition shall be achieved 
when there is no significant mort:allty in an undiluted da:Uy 
composite or. a grab sample of the effluent as determined by the r-

o pass/fail.. methodology' in Section 22a-430-3(1) (7) (A) of the -Regulations of Connecticut State Agencies. 	 iii! 
(3) 	Moni.toring to detexmine compliance with this Umit shall. be = 

performed following the toxicity tasting protocol.. for static 

acute torici.ty tests in -Methods for Maa.sw:ing the Acute = 
W
Toxicity of Effluents to Freshwater and Marine Organisms· (EPA 
600/4-85/013) with the following spec.if:1.cations: 

(i) 	 Neonatal. Daphnia l!l!la (less than 24- hours old) and 
juvenile Pimephales promelas (30 +/- 5 days ·old) shall be 
used as test organisms. 

(ii) 	 Synthetic freshwater prepared as described in EPA 
600/4-85/013 and adjusted to a.. hardness of 50 mg/l as 
CaC0 shall be used as dilution water in the tests.

3 

(iii) 	Test duration shall be 48 hours for Daphnia ~ and 96 
hours for Pimephales promelas. 

(4) 	Each effluent sample shall be analyzed for the following. 
parameters: copper. lead, nickel. zinc, total oil and grease, 
total dissolved solids, pH •. surfactants. ammonia and volatile 
organic compounds including MTBE following EPA Methods 8010 and 
8020. 

J 	
\ 
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(1) 	If any test result indicates that the maximum daily toxicity~) 
limit for the effluent has been exceeded, a second sample of 
the effluent shall be collected and an value shall beLCSO 
determined as described. above and the results shall be reported 
to Rose G.I.1:ter- Evarts af the ~ater Management Bureau wi.thin 30 
days af the receipt af the first set of test results. 

(2) 	In determining LC values, five (5) test concentrations, in
SO

duplicate, shall be utilized. 

The LC value shall be determined by the computational(3) 
method ~~inOmial Distribution, Probit Analysis, Moving Average 
Angle, Spearman-Karber) which yields the smallest 95' 
confidence interval. and Le val.ue which is consis'Ce1lt: wi.th

SO
the 	dase-response data. 

(4) 	Any test in. which the survival. of test organisms is less thaU 
ninety (90) pe.rcent in any replicate control test chamber or 
failure to achieve test conditions as specified in Section 
22a-430-3(j)(7)(A) of the Regulations of Ccnmecticut State 
Agencies, such as maintenance of appropriate envU:ODIII8utal. 
controls, shall constitute an invalid test and will require 
immediate retesting. Failure to submit: valid test results 
constitutes an authorization violation. 

(5) 	Results of the toXicity tests required as part of tids 
authorization condition, including all supporting 
chemical/physical. measurements perf01:Dled in association rith 
the toxicity tests, as well. as dose/response data shall be 
entered on the Aquati.c. Toxi.ci.ty l!onitoring Report fO%:lll (A'D!B.)_ 

The 	ADm. shall be sent to:. 

Ms. 	Rose Gatter-Evarts 
Aquatic Toxicity 

Connecticut DEP 

122. ~&Shington Street 

Hartford, (;'r 06106 


(6) 	If any two consecutive tests results or any three test results 
in a single year indicate that the maximum daily toxicity limit 
has been exceeded, Linemaster Swiech Corporation shall 
immedia.tely aka all reasonable steps to eliminate toxicity 
wherever possible and shall. submit a report for the review and 
approval af the COllllllissioner in accordance with Section 
22a-430-3(j)(10)(c) of the Regulations of Connecticut State 
Agencies describing proposed steps to eliminate the toxic 
impact of the discharge on the receiving waterbody. Such a 
report shall include· a time schedule to accomplish toXicity 
reduction. 
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6. 	 In addition to monitoring the discharge from the creatment system, the 
following incemal poines shall be monicored in accordance with the 
schedule ouclined below and the resules shall be submitted to Naomi 
Davidson of the BUreau of ilater Management within 30 days of sampling. 
The monitoring report shall include the concentration of all EPA Method 
8010 and 8020 parameters (including those that are not detected), and 
the total flow for chat JIOuitoring period. 

Sampling Point: Sampling Frequency Parameters 

EPA Method 8010 	 S:ZInfluent from well !N-ldb, !N-6db Monthly 	 -mand 	8020Mil-14db, Hil-15db, Hil-17db, GIl-lOdb, 	 ~s:(J)>
Gil'-12db, ;ti(J) 

»-l 
EPA Method 8010 _::0In£luent co air stripper Monthly 	 -lm 

<(J)and 	8020 
m~ 
::0
m-l 

Monthly EPA Method 8010 	 nnEffluent from air stipper O::r:and 	8020 ::0 
o 

EPA Method 8010Effluent from primary GAC filter Monthly 

and 8020 


7. 	 This authorization is subj ect to the same requi.rements of Sections 
.":'~,:, 22a-430-3 and 22a-430-4 of the Regulations of Coanecticuc State 

Agencies that otherwise apply to discharge permit holders except as 
superseded by the conditions included herein. 

8 . 	 !his authorization shall expire upon coverage. of this discharge by a 
general. permit or 90 days following co.uncement of the di.sc:harge 
unless a complete discharge pexm:it application has been submitted to 
the Commissioner. If a complete discharge permit application has been 
submitted, this authorization sball expire. upon issuance of a. di.scharge 
permit in accordance with. Section 22a-430 of the Caanecticut General 
Statutes·; or immediately upon notification of a tentative determination 
to deny a permit,. whichever is sooner. Should the- CollllllUsioner fail. to 
act upon a complete application, this authorizat:1on shall remain in 
effect until such time as a permit is issued or upon. noti£ication of a 
ceneative decermination to deny a permit. 

9. 	 This authorization may be revoked by the Commissioner at any time. 

10. 	Linemaster Switch corporation shall notify Naomi Davidson of. the ilater 
Management Bureau of the date of commencement and discontinuance of the 
discharge. 

11. 	All sample analyses which are required by chis Authorization, and all 
reporting of such analyses, shall be done by a laboratory certified by 
the Connecticut Department of Health Services. 

\ 

J 

» or 



.'
; 

W'="'" 
tl 

6. 

12. This authorrzation does not relieve the discharger of the obligation to 
obtain any other authorizations as may be required by Federal, State or 

Local laws or regulations. 
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S\-~TE OF CONNECTIC1--":' 
DEPARTMENT OF ENVIRONMENTAL·PROTECTION 

Mr. John W. Maloney 
Linemaster Switch Corporation2' Plaine Hill Road 
Woodstock., Connecti.cut 06281 

Dear Mr. Maloney: 

......... 

. :.'!.-: 

December Z3~ 1991 

»or 
S:Z -m

Enc.losed are certified copies of your oriiinal permit to operate a 	 ~s: en» 
~.' 

packed tower aeration ground water treatment system (air stripper) 	 -len 
::U-lat the above location. »m
:::!::u 

:.., This lette·r does not relieve you of the responsibility to comply 	 <enm:i! 
wi.th the requ.irements of other appropriate Federal., S·tate, a.nd 	 ::u

m-l 
municipal agencies. The pe.rmit is not transferable from. one 	 nn 

O:::r:permittee t.o another (withou.t prior .-rit·ten notification). from one ::u 
.loca.tion to another (u.nless the subject equipment is a portable rock. o 
cr'usher), or from one piece of equipment to another. The penni ts 
must be post.ed for ealY ..ccess at the site of operation. 

Permit renewal applications must be filed a.t least one hundred r-twenty (120) days prior to the permit expiration date. if 

a.ppl icable-. AIly phys leal cha.nge, change in. the method. of operat:ion... 
 -
or addition to this sou.rce which constitutes a "modification" iii!! 

pu.rsuant to Section 22&-1.74-1 may subject th.is permit to revision. 

under Section 221.-174-3:. AIly such. cha.nges should first be discussed. 
 = with Mr. Thomas F. Bythrcw of the- Bureau of Air Management:, by = 
calling (203)566-8230. 

Sincerely. 

I) 
:'=. 	 ~·$"-kA4_ 

St~ven E. Pepl~u 
Director 
Engineering & Enforc~nt 

SEP:.cmw 

~\ 
(Primed an Rccyclr.d Paper) 
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" ~oV:f: 1 :>STATE OF CONNECIICOT ....- I --~--
DEPAf'- .a:N'l' OF ENVmONMENTAL P:R.C CTION 

PAGES 2 'TliROUGH 5 ARE HERESY ItcORPORATED BY REFERENCE INTO THIS PERMIT 

I'aIIIIr MD. $T.\Q( MD.TQIIMMD. 

0001 01J 217 
i: 
i ~"""I 1000t IS$UtD It.='~if.am,) 

12/23/91, 0 rua..~ D-TCII ana 

PERMIT TO : 0 CDNmIUC1' lilCftlWt: ~ -----------------------------------

PREMISE TYPE : 

TYPE OF POLLUTANT 
FOR WHIOi A PREMISE 

IS A "MAJOR SOURCE" : 


0-'· 0-·· 
cmtat ______ GIIIUt _________ 

TYPE OF MODIFIcAnON: O-~ 

TYPE OF SOURCE : o A1· SOURCE (M:2UII. ~~ 1M 1PI"(III - to 
~ MIN COII1IIIlI.S, P'01'DI1IoIL DIISSICIIIS ~, .. l'P"I) 

o A2 SOURCE (M:2UII. ~ < 1M 1PI'. NIl; 

"'_'. I'IIDIISI: __~ _ DIISSICIIIS~.I" 1PI'. OR 

2) .at • PIIDIIIE ...,. COII1IIIlI.S, _ --.&D __ l'P"I)~'M 

[iJ B SOURCE 0 NSPS SOURCE 0 N:SHAPS SOURCE 

L.OCAI1OII ~ [OUII'IIENT (He. II $_ T_ ZIo) 
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nc ~ SIIAU. - COIISTIIIICIIIItc.alATaI .. _IICI: 'IIII'II.1IC. SPa:If'ICUIOIa USTaI •.1IC PI!IMr APPUCAJDC, 11m11IC TDIIIS 01' 1IC 

~ LDmI. - - AU.~. sa:nONS fIT 1IC -=-:ur -_nw: __ Pal1IC MUIIIDIr. fIT,. PCIU.IIIIQM.

ErAJIPWOn'DESCRIPTION (1.0.): PMXED TOWER AERATION GROUND WATER TREA.'IMENT' 
SYSTEM (AIR STRIPPER) . 

CCtCII!IONS: 

MAXIMUM FI OW RATE (u 1 Imj n) 

. MW-1db 20 
MW-6db 4 

MW-10db 
 10 

·MW-1ldb 
 5 

MirV-14db 10 

MV-1Sdb 50 

MV-17db 1.5 


MAXIMLlM FLOWRATE, ALL WELLS <XlMB INED: 100 .5 ga lImin. 

MINIMtJM STACX HEIGHT: 40 fe e t a.bove grade 

MINIMtJM DISTANCE FRCM STACK: TO NEAREST PROPERTY LINE: 150 feet 

EXHAUST GAS FLCNl RATE: 535 a.c;fm (minimnm flow at maximum rated capa.c i ty) 

PRRMITQQNDITIONS~ 

Flow monitors sha.1L be insta.lled to gaug:e W&ter flow ra.te for well 

MW-10db and for the toUl water flow ra..te of a.ll wells combined. 


Only those seven wells for which information ha.s been provided to the 
Bu.reau of Air Ma.na.gement and. which. a.r~ conditioned. under this. permit are
to be COJ1l1ected to the air ~trip"per. 

This a.ir stripper shall -be equipped with: a miSt eliminator with a 
manufacturer's guarantee of a minimnm control efficiency of 9990. 

All wdls shall be labled accordingly (Le. MN-1db, MW-6db, etc.) 

R~--c::an.w. CI:IWUAHCC 'I11I'II "AU. _ CONOI1IONS .m- _ ICO'T 011 sm: N AU. lIIID _ tWIC AV-.£ _ DlPAIITVIlfrAL IIElIUar 

Pal 1111 DUllA1IOII fIT MI 1'OIIIr. 

» or
~z -m 
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;ti.~ 
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STA~" t:I 00I000(t:T!CUT 

DEPAllTMf'''T OF ENVnONMENI'.AL pl!.Ol'lOCr 'IN 

IWwM ~ ,_UNO. 
217 2 I 

STACI( NO. 

01 

http:ENVnONMENI'.AL


(, ~ ." ..,.. ..,. 

" 

I'AIZ 3 5 
_Off' 

.' !.t.'r9J'~ 
TOInI NO. I'IIoasE NO.~ 

I. 2217 

:,"--"" ~IOUII ......_,_ 

Orua.~ 0-'I0Il ~-- 12/23/91 

I""'''I>WUUI 

ne ~ SIIo\U, lIE CONSnIUCttD/OI'OAlIIIII _1II1II 'IIC.SPt:CInCAJIaNS US1ID .. ne I'IIN/f ~ _ne 1an&S Off' ne 
I'GIMIT ~ _ WIllI M4 ~ srx:IIOIIS Off' •.-=an _nw: II!CIIIAJIOICS' I'0Il 1111: Mo\JDIDI1' Off' _. 1'IlWmOII.-. 

EWIPWEHTOESCftIPTION (1.0.); PACKED 'I'OWER AERATION GROUND WATER 'I'REAThfENT 
SYSTEM (AIR STRIPPER.) 

CCNDITICHS:. 

REmRPKR'EPING: 

Records and calculations .hall be kept on site at all times indicaring 
the following: 

~'. ~ ," . 
- Pollutant concentration: in water (i .e. water test data); 

- Ma:imum Allowable Suck Concentr&tion CMASC) compliance for all 
hazardou. ai.r pollutant. 'pecified in Table II of this permit; 


- CAlculated VOC emission rates in */hr and TPY. 
 .....-2 
= = W 

___ CQImIIII/oL WIIII'AI.\, _ CXIIIDITDIS IIUSI' lIE ICII'T 011 SUI: At AU. TIWD __.A~ _ --'1IRUIS1'~. 

I'0Il 11tE __ 0If' 1MI I'!IIWI'. 

l~pnLfNE"Hill R"bAfi. P.O. BOX 238. 'roODSToac. CONNEC!ICtIT 06281 

--.J ====================================== 
_ICWI/H 
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)
TABLE --L- , pLLOWABLE EMISSIONS PA(,.. ~Of L 

" 

, . 
OPERATIOO MODE Ilk AIR STRIPPER , 

,ITO'I'IN NO. I PR£l,Ia;it. NO. I PERLIn NO. IlilACK NO. 

211 2 0001 01 

CRITERIA POllUTANTS lBIHOUR TPY 

TSP 

SOx. expr~ as 502 

00x. expressed as 002 

HC 

CO 

fb 

PM-IO 
oon-cRITERlA POlLUTANTS 

2,54E-5 

0.2 

1. l1E-4 

0.876 

COMMENTS:Noto; The Bureau of Wator Management has Issued an order requiring site remed l atl9n
of tho groundwater atthll fagJ i I tYe, 

l\~~~~TER SNITCH CORPORATION 
~_ocTl·OOOfE~i~E"T (U."o~.J••S~t~r.~.Tt.-r.lo=.~n.~2nl~~)~-~---------~--------__--~----__________~__________________I 
29 PLAINE H!lL ROAD, P.O. BOX 238. ~STOCK. CONNECTICUT 06281 
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Wel.~ . Samplinq J!'requenc:y Analysis 
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. MW-8db, 
MW-I7.db, 

MW-1db, MW-6db, 

-

MW-ildb, HW-lSdb, .9 
HW-19sb. POND30~ 

. Monthl.y :first 6 menths, 
then quarter~y • -

8240 or 524.2 
and. Arsenic 

All. deep bedrock well.s 
( 14 wells) , inteJ::Jni.ttent ("7 

stream at Route- 171 

Quarterly 8240. or 524.2. . 
and Arsenic 

Mw-lsb,' MW-6sb, HW-7sb, 
MW-8sb,· MW-9sb, MW-IOt, 17 

MW-10sb, MW-llsb, MW-16sb, 
MW-16t; MW-l'lsb,. MW-17.ts·, 
MW-17t"d, MW-2,Osh, MW-EPA-Ats, 
MW-EPA~Atd. MW-EPA-Asb 

·Semiannually 8240 or 524-.2 
and Arsenic 

.,

ALL other Moni.toring- Wells' 
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and. Ars~ 
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Fuss& O'Neill Inc; 

TEe H N I CAL M E M 0 RAN DUM 

T.O: 	 Michael Nalipinski, RPM 

FROM: 	 David Bramley, PM 

DATE: 	 February 23, 1993 

RE: 	 Linemaster switch Corp.
Feasibility study (FS) Response 

CC: 	 Lynne Jenninqs - EPA 
Gary K$nnQt~ - Linernaster 
Naomi Davidson - DEl? 
Leslie White - DEP 
Al smith - Murtha, Cullina, Richter & Pinney 

----------------------------~------------------------------------
On February lS, 1993 a meeting was held at Linernaster to discuss 
the comments. of the Agency on the FS. Among the items ~iscussed 
was the need for emissions control on the existin9 air stripper and 
on the proposecl Iioil vapor extraction (SVE) system. The Agency 
advised that an OSWER Directive dated. June 15,1969 , specifies air 
discharge limits for ozone precursors (Qhlorinated hyclrocarbons 

." ",mon9 other) in ozone nonattainment areas to 3 lb/hr or 15 lb/day 
or lO tpy. In addition, 40 CFR 264 SUbpart AA limits emissions to 
10 parts per million (ppm~ by wei9ht in air without treatment. 

The FS proposed that no off-gas treatment be included on the 
existinq Interim Removal Treatment system (IR'.l'S) air stripper. 
Controllil ~ includea for the proposed SVE system. The Agenoy 

requested that Fuss & O'N.ill deterllline the actual and proposed 
rates of emissions from the air stripper and the SVE system, 
calculate the cost of controls, and evaluate the need for controls. 
The Agancy also requested clarification of the cost for emission 
controls (carbon filtration) developed in the Sensitivity Analysis 
shown in Table 15-3 of the FS. 

Rather than modify the text of the FS, and to maintain the schedule 
established by "the Agency, the information generated was to be 
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